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I 0 (ii;i ! J32 
Ooisaln* 2lMi pr^tosasr 30o«iilhtio o&@ liifi^in^^ oi te for QUiiar ttaA %m ' 
\HMUm «it«c) for mtsO, lorn in ttAditloa to tbe poittltae «EUit«fM» of 
a 1lir6r<ipbobio a l te* ll^o epeoif io biiidiiic^ of ©tiisar to 0c»MMttirii3Jji & 
i@ l» i^#T@{l t<? oA^ur tli£otti>ti hjf^i^^m^ bot^ii^* liow09^iSf iwvovttl 
I t «si&» tlMSofos*^ thcrtt^t iior6htfMl.o to «^0te^atioall# iJBV9«%i^ Rt* 
tlie •ffeot «>:^' t«^p«ratu3?e tmd €>3.^ :j-jtio ooivcmto, tliat ai» kiiowi to 
isfXttottM tlie hydrot)tiulilo i A t o r ^ t i o i ^ on tho i«t«irsiotloi& of poJji» 
ootohariclo U&x%^^" ^^^ £>i^ oo0e&) and Gl700i>3^i;toi£ e»^« ovaltKudn 
vlth tli0 xeotiA* rho«e pclX^um^obmst^mi sasd Xyooprattiae aire li^ejljr 
to stioie a»sc oloftol^ the s ln te tu ra l ooc^oxi ty of ooJJ. €>u:^ ao« oa3>» 
liol^^&tc stxn!Otii£«& tha t al^^^t B^nre ac CN^XI ourfooa oonoan ^ 
»M«Ftosre. 
l<oXXoid& th^ puhll^iod proo«dm*<$ Oi;>&oanavalih A vas ioolated 
f»oia i...._.-- j««ift laaaX and puaelfl^a Igr s f f i a i ty ohEi!OfflateMP?a|!*J5r ©B a 
iiaphiidax owfs oolaan* H ' ' ^ I • t e / | 00 c: of 
'^mak, bi»i^ uecJ,* -iliQ tn^atoent or the l o s t l n ptf^piarativii y i th t»C il 
eftotic aoid l a o r aecd itt^ a^ itKeouo ooJlubility* ilic p:-otcin •• .>«» 
•st* 
@el 9he(»3RatQ^mi|»t)^  cm Bic^el I'^wSSOO aoXiiBn« ll&w&w&e^ ttm |$i?e^Qratioa 
in iO¥ ( i ^ ) aox^^3ifiaid« g@l 1ft O«02 l^ i;3!l9«*0l;^ «in& buffer^ pU ©^a* 
0110 aa^o;:-, QtuI ft f Aist |ti?^el& beaftfiy ««re o1»tiy.i»»A» M»«tv^^m»9i9 
9i t b t #:>ai)^ dodea^rl »^Xi^« mTS^9% of th« p i^ te in l a iKOlirfliBSi^ a^^ 'ii^  ^  
^O. i& 1^^ ( i0r) 0i9xyi«aid#9 iit&iOft^0S a0 jataa^ em tlife pgQtoin boato 
teli":. "basics wtre 4®t@..:Titoe^  tsf ©oaiiss dudeo.jl oulfat© pol|fa©i'*y.L&ald© 
^ eleetsjoptioreois a&a «9V@ fetitiS to be (a) 4!t'^00^ (b) 2Ttl00» 
(o) I9ff200» (d) I4yf00y egid (•) |Oy<HIQ ve&peetlvCLrt tbe protein 
baxie «it& a ouleo^ils^i? iMiglit of 27»100 oos!seep<ai4«4 t« tti« otMaaoiitfrft* 
l i s 4 pTdt&i'^ 'S* i!b0 othes Sova pi^otein basidto ps l^wiltS;^  »«pc@s«Qii ttie 
s^ «i.B@at %Q eiS0 im@ f»Ii^ j^t iVe t^Hiirdi} the y«p!m<3@3t @«^ $ itffimil!2^ 
tdulm^ sTid i»BM3 abji-e to i'Qi^m BvMQiStQ prc-olpitin a^^e «i tb dextx^m^ 
0Ay«»oc«» aaid a i3WK^Si«e «f cX|fO«F2?etoii«j« fh« l o i t e r insol^* ovalbui* 
!3i&y oV&^3«ald, bufi'&lo oathcmoifi B|y buf;:eiXo fibri&oi^ny ufid t:XtiM» 
yaactitatif-c- p i»«ip l i ia ts,t;..'e:.ii-s» o£ oari^saaa'valia A t*ith 4»-*» 
trail 1WS oarsridd out im 0»0f ll f r to /nm bocff©» plua 0#2 il soaitt» 
ohl<«'i<i©, I siii Qoah. oi' £«:iju^ e3se;jfc o^der•id©, aoit^o&imi m^a^^^ emA 
£:$ M I'OO c^vmfm ^^fi^^vt&B QX ikm^t^i^x "boxau^ to one 0i^ Eifi^ a£Ma'?3liA A 
^mei&mmil vitli ci^'O^im ^^vmo ^le stoiohioii^eti?^ nap Aetemdrnfi^ to hm 
1900 ^MQowi miidi$,'m& por eQt^mim^Xln A t^tinsp^es** Lii&tiidUHi tii» 
four gl^oopi^tela imXernXom i£i%«ifaote4 l i th 0£i« ooooai^ t^ T^AJLa 4 %«W 
9WK»r» 2lw ]^ fffi««tioe of etvowi4smf pe^rnXxittixi »»actioii obtniiiGd null 
S!ie pr«elpiti& 3!ea0tlo& between ooeiomii^viaiii A oxd (ma^mm. 
s t ^ ^ o d ia fii touffesy pa 7«4« oont^jala:: l&o£casii\0 ooitfi^^tsatloao 
of four is«i*trnl e r l t s v i a . ;ss>diua elilorifi©, pjatauGlua <dilorl^e« jpota-
iMiitM l»!<iBl4«« aaS p^taftilui^ iodide* !l^ lkO liia9>@a 0 it: neutsaL •.iXt 
o^BMBtsatioa OftoB S^ approoiable d«aaK>aoe iii |i3p«olpitatlOB« 0& 
isercar. iJCti: the oc^aoe&tratiwtt of ssatsjal ©alttj froa 0«l il to f #7 *% 
tlsMB p©»o*at d€!«f'. &sm l a |ir«citsitstit>n obB©»vetl wltfi potaeolyga 9bXo«> 
i?l<l@, pv.'tas6lti£t broai4<}y and potaesiuia lodiae «esre IQ^ 43f ai&& ^^'^ 
s»6r><^'^^^e3^* i>o<lla::i ohlci'ldo Has lxidletint:,i-il^ia>.slt froa ipotaoiJiuffl 
<it&e3?ld« in it© oaiJacit;^' to d@orc'a£)« ps^oipltatloa* ilot«@vs>e, tlw; fadt 
tli«t soeisia ^aor ldu 0tafelli©©€ t t o blMUag ©f eonooBc'jVfiliiii A to 
wepliad«x u » 1 ^ Ij^atlt;, apr^eersto ®«(Si|*: t't t t e t doaje^ i^ asr-c !» p»^alpitatl(ji 
naty m.)t \t6 duo to op-:>olilo iahibitioxi o^ ' the oarlK^h^asat© Mndiii^:; to 
tho l eo t ln t)^ th4i aaXt* ^ r o p r o b a t e nr^u^oa fo? the oteerrod 
ci^soa&« I21 prooipitatlcm votstld bo iitcroaiiad soXubllisatl ^ a of OOAABT 
onsvalia n •-> doactrau prt:;oi,;.dtato by th&' aoutral a;.at6* -^^lo eppoara 
to bo ooaalet t^t with the f: ot that putaaisio^ Iodide i& a ve i l knotA 
-til-
tiM XactiiiMaTtaia>iail& pseoipi t in xeaatlon} furtbeif iser^«ee in ae l t 
ooasfiiKtsationy absY^ 1*0 i^^  . ^aisa^:!^ psoduofid an iaoveoss in 
|)»ee.i|)itatioa» 
ttm p«eoi|^iti& iftm&tXm^ tietifion 9omimmvvXi3& A anii A«i!^ran 
ffta^«d a t dlfi 'tvent pH v^uc^c in %im pii i*anc^ 4«*9 laalntalned liflr 
0«0$ M sodium eitif^tc', 0*09 i^  ^diuis <";aeai23^ .:it&y 0*05 ^^i •.:ric?'*«ttleat«« 
and 0«0$ H fxiJb/B^i «aoh biaffea? oosstaine^ tppjeopsii^te aan9^nta»>» 
1402I& of anagimae^f {3a^i»e0iu% mi& er^MtULi ionsu 4 trntoA pU optim-«a 
in the ^1 vm&e^ $«Q «» S«2 V&B obtaiised* ^ 'deo«ea£»o in ^ « 9»o» 
o ip l t in s«ii0tloE at an«i belo%> pE $*0 woQ p^olmbly du® to t l ^ < iseo* 
Qiatton oi QotkdOi^ay^uMn A tetrmmv t o <limer« 12io kiii^ o'cioss oi' the 
preoipitiin r&noti.a i^otve^a coaomi"VijXXn i, an^ dextr.^n >- ii& etodioii 
in TM lai&iS'oXf pii 7«4, at different QK^noen%r&%i.<jxm oi th6 r««otanto» 
^ e ps^'Oipitiin Sdootion; in it@ v<9ry oasrX^ ^tae^'t a|)po@so4 to foliov 
f i r s t ordfer &in«ti<3e» '2h& appaeent f i r e t oraej? r a t e oanotant veo 
oalouIikt#^ anil imi^  iom^ to depoifiuS on the- oonoentSf^tlona oi Ovz^ano* 
• o i i n 4 im^i Seartrcui ae vo l l aa on t&m^emitmr^s ^  "Sh.^ lm:iuas&<Q@ Q£ 
t©sp©ratinrf> on th© tiis© oo«. oe oi" oonoaiiavolin .4 •• dextrtJii prooipi* 
toti*Jii, \rati otuaietl iii tihe t0a|>©rotur© a?aB42©^  7»57%, buth in !2a 
bttffor, |»li 7*4, OS veli. (^ io. tmbufferea oyotee^ ot pH 9*6* fho 
flOEtont ai' |>i>GOir4tntioii detoruino^ af t^r 5f 10, £3nd t4 oln^toc^ oi 
ttixiaci tlio e^aotMits in s.-i Ixiffer, pit 7 •4, W%B loimc. t© ®sii.it>it 
«ft 42^0, a vasiat ion I& tM^pteg^e^ lioXov or $ih&WB 42^0 i>tta0«d a 
^e@0lpitifi 9»i^tloii In it£$ IsLltial s tages ehoved laasfced t«iqMnniti£r« 
A»^ «itdeROQ» ^ e iaerl>«9%itte plot ima scsaiseor Ixi tlM tef^«fftt%«N 
of tJbs d^ par^ ^^ i^ t imt® dt^ ^zistaiitc; i& tih« t%^ tec^Hsrt^tur^? rtm&m l*o* 
9wl@ ittkd fSi»97^0 »«iad be 4««oeibt a %r aotlvat i^n «ii»i^«o of ^ koal 
/ a^ l e &st^ 12 i£Oal/saoi® »«»|>©otlvea^# At ^ i 5»0 verg' l i t t l e preotpl^ 
te^tion occurred sa&d^  th«£<efc»r«y th^ eoao@«.t37atloa oi^  c^ otiocuaisrvsiliii A 
hoS to h^. iads?«86ed foux fold to obtain ^eamarablo turbidi ty* i^ a* 
HJm %hm o^meira%tmi a t |)^ 7*4 the t«f^exfatu3fe depera&esiBo of t^e ra le 
eozmtimt for tlw ps@«i.pltin roaotlon a t pii 5*0 «i»© lliMiar o i l ^i« 
energy UMl ooap^atod t o be 
tO«4 loal/£iol<^ «Moh i£ eiboat ^&cr-fo«arth the aotlYatl&n energy found 
for aoJaoa»s«rall» A -• aoatran prooipi t ia reaotiun belov fH^O* AIIO 
««diioe<l preolpitin r&@ i^di& t£u;i hl^^ ]£li£»< i^o b«rr i« t ob8e:eirts^ b?)lov 
tH^Q hao b«@n esplsiiXiOA lii tcns^ of p-selble eabimit aisoosiation of 
m&ma&fW^iXl!^ 4 tetroi^v-i* at loir>: r to^oratu^er,* 
fho InfliaBi.. . cTQmXct ^ olTonte &3aiiljr l#4-niioaf4n, othyleno 
l ^ o o l , pi^opjloae c5l^-ool| ,,j3L »^©a?ol, urea, Spaeth;'! cnsLli'osldiOii dn^jjio-
iHtfl^ X^ Q!»buttm<.4, end JiUE|||^ lmt.^ ^B&l on tho InteraotioB of pOlyLocoi^a* 
side ifith oonOai-..';^ '";lin A Wf«3 otwliod In ?ii bisffor, nil 7*4 • ^©c© 
©oiveiit© iaiilbitou .ac' iixteraotl-.a of ooiaoraxiavalia h vlth ^i>haCox 
vol >tt»ea > propylem* i^lyool, dlaoth^rJi <5t3lf03d.de, n <»biitaitaX> 
tt'^om aXso if5*sibit©a th© eosiblnation ot dearti^iifl, i33Ly©oe^ a, aafi ovca-
btti^ iin %tltli th« Xeotiii yii^«:r ident ica l oa^x^rliiC'iitial coo^itionc* .^d£ie&« 
03!S£^<} aoXircuitc aXco likor@a&e<l t !^ oapaoity of laetb^l oc *^iMmmiOp^ 
tnaoaside to aaiscG oi^oifio d^eooolatiom of oonoan .vr^Ila A «• doxtran 
to heefd no d$sl©t<i2fl^ u:.. effoot on native o.^noar^avaiiii A as evldoneod 
f»oia tHe laaaotooic ahiiaigo l a th© ©laieclon fluoa*, socnoe of the pro-
t&i&« '^ 'He ii^lb.;t.JUm of pe&oXpltiii £@aotiu& 1^ oi?g$r}£da i^olT^tstc Ic 
duo to the tiGak^iiai^: oi' th« hydiKifhobio iittei^totioxt be t^s^^^ polyaa»-> 
j..arici« or J^kyoopi-ww _^ aji4 t!it i&otiu« ii" p*-4ar istoraotlosi® oXano 
wax soepcsunibXe tli^ ^n aost ot tlve ox^fianlo aolv^iit© u e d in thla ctviciy 
Ootjoan vaXlfi 4 1NUB miooiaylatod tflth etaoelAio imliiydilCe l a 
1«0 H phosphate b u f f e r ^ pli 7 , 6« The ©^©nt of # jea iO; t l iat>C4if I c a t i o a 
of thc< protein wfte found to be 9^ '«i''* rh€ eunol&yXsttod p^rctoin K^i^'ws^ 
hii^^ie anodio aobilXtic© in polyaosylaiaide gel cX^otrcphor€rcl0# I'h© 
aodlfie^ leot in aUi no% &h i^ any preolp i t la -^ctlvlt;,; to^taefle dertvan 
l a 0«01 vi i ' r io / l i^ buffer pltm 1*0 l^ oodiucst c^aoildt' ^mu \ laH eaoh of 
muagaaeee: ehJ.o.^ *iaciy eia,^ j;i^ 0&iiu^ 2 a^tO^^ atOg an^ o-.Uoiuu a(i^tatci# iiov-csTor, 
tiMi laodified ^vot&Xn ^shoved appr«reia<-'le ae t iv i ty at pd 5*0 l a pare* 
ft@a0« of 1*0 ii ©odiaa olilo^ -^iLdo. wltii eudoiayl«^.>a^oait'iav[.aia 4 the 
•acteat ox' oooooroiiri&lla <%Hle3ctir:.:iii prcNSipitla sr^siotioB \»a0 tmma to be 
9D^ of that e)@a£iys«d ^Ith vm.ief&i£xm dos^anifr^aili 4 at 0. $«0« 'I3i« 
t t o xeaotloa bet^f©:. i ss t ra . . a^a e^i0l^l«Q.>a8iisir^alim 4» 
«^r4i« 
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^"%, i¥ 
X mstiS^ t^mt the vorfe pvoeextt^a in thiiD th&eie h ^ been 
Oc^iviM £»ut £»y «^« Aho^ Mi »)Qi&«<Hft i » i tha t i t i& 6i2ltaaX@ i'or tho 
i^it^y 4Xi^;a^tu 
(A»i&aXa^QAdi») 
|}9f®rtai^ &t of Bio^io^Uit]?^ 
-di-
i»u*»3i pE aa<; iU:^r ae^g^ ar lMi»lo« |JH 5«0» JElio |W/i^poptifi© chain 
oaiitpijaa 237 tmiMo aeic i?®©idtses soa^ i foXde In a 6i«<;'l« ^ ruo tu ro l 
blcdlBS oitee for m%^ iam^ i n addition to tlv.. poeeitac ©«„ ottvmoe of 
a b;to©phoblc :::.it*> ihe epe«4i'lc biiidla;' at BVic,.m^ to ooi^aujwrJLiri \ 
t s l^sllevou to oecu '^- tfcu?oii^ :ih ^ ;«ro^ i i bx>,ifil8^ ,;» .JOW-TOX-, scflrcral 
ft3£:p»rl£je!Btra alM>€irvation£j also i^iXitoate teiyd:s«T^hot4.c iatesrootioiii^ • 
1& vai.;, thfi^r. i^rfe, tli0m;&t w©rthl3ti.i.l{^ to oyetGa-itlOrXlir likv«jti,;-,t«# 
t}ie eff«ot oi ti«i|>«rai&ttr© ami oiBf^ -ssio solTcmtti^ that; ar€ .' 
lBi'ltt#iiO« tiie hi'droplaobjis Jjatoi^aotiaap oa tli&! interaflitian wi" poiy-
ge ;^^ ia i^a«.> (aeaetar»ii cm«i •j,l^(xia^n) mui 4:Xyoopi*4,t€i.xi ©••/•# ovrJLbuuia 
with tlie i4iiiOti^ i« itieat- polye«uioaca?i4«© aaa ;:;34'oop2ot0iiit art. iiitpiy I 
t a a io is ayn?e oi^sei;^ ••iiiio etraotut'tO. ooc^leatiti' ol' o«sXl ©urfaae oor* 
bofa,y<teate ©-fci-uOt-tirii'. tlmt ai^.tit ©e»Vi> s© ocll o\s2?faoC' ooa««*i vcsiisi A 
faro© ^aei: bean a»al o»ti pur4ifi«a i^' a^f i a i t ^ ohsoatitc^erccjlii? on a 
ilaofc bean ap-al. -Iilat: treatiaont Oi' the lec t iB p»&paratlafi vi 'h 1.0 il 
«e«$tio aet<l lno»©<i»®^ I t s giqueotts eol t i l i t l l^* ^© protein i^e ho-
ae6€fieo«@ i«ltti ««apc<»t t o Bi»^ as shows lny eimjlc o^ i^MstsriOQl pmur. 
»atlo» ^uii©ii soBW ofeaut7go hetosogeiseit^' on i^ol^mrflOBl^ c^i ©leot-
»o^ho»©ui<j t » lOf- Ci/v) ae»*ial€0 ml l » 0*02 H ffflii«tili?ciat-< Iwjfter^ 
KLootroptJ-'^ t^el© ol tlit-: cotXlim do4ooi/i. sulfa te ©oEfea-iss o* the V'^ ?©*®** 
fate polya07?i'.:a,ide :^©1 «le«t»oplM?'e^£^i^ and i«©7^ ' foi«v'> to bc;. ia) 
4l t400, (b) 27,100, M I9»200, (fi) I4,I0D, md 4e) 10,00© reoi>«ctivo-
l y . -mc p2>ofe©ia band t^tjh a miMQMlws mUM o£ 27,1CH3 oors?©cpojidod 
^ the OGEvaoaiiVallB. 4 pratotaii?* mo dtb=.r* four pr..teiji bfOKix* prs^ ba'cOr 
»<^p«tst to Siiae «aii ^taXXi/ a^otiVt' •fei.;t««3e48 title vr©plii>d©2t 0-75 siCimltsr 
o«d.aK2i cs«i<2 mi£5 atei© to f o j ^ ©{jtsalfis prec ip i t in ar«o \iltb di-rferasr**, 
ijl^oog«r» aiKi a iiwaiKitf oi' ,„„4srO0proteiia2» 3Sitj latt '-.r ijpolod© ovaXbu-
-HJfeS t^iliittlvf- paj*>cl|>tt;i3a tit3?atl*^isi of csost^ ai'tav^ l i » i^ ^ t h desi-
t ran w«i© ona?2?let'. out in 0#0I H fri©/ii03. I«iffer tilu^ 0»2 -i ivjdiu© 
e&i..:rid®, 1 laS'l each of mmi^mieB^ QhXo^iiA^f .'3a,;jj©0iaa 3e><:tsifte, .':^ ^ 
•M^'tNi 
9^9l^m ace ta te , pii 7»4(tli ^nxtterU itceultis iuSloatod a stoiohiooeW 
1^ of ?00 {^ luoo&o sesldtmii of d€i3ct -an bo«»^ t o one eoaa«Bt@vaXlA A 
t«*»u»2? aioleoui©. i^liaAlar Q^iantitativn p»eoip4tin t i t r a t i o n wan 
jjo,j?foanewd «i th gk^o^g^tn ^eve th® stoiohiosietr;^ wac dffl^rstnoc:: to b« 
tSOG i^uoo60 3f«oid«©i3 »«r oanoar^a'9aIi& A t©t»a£3er# Mlso^eo tha 
qiiaatitatiTe pree ip i t i a t i t r a t i o n \fl%h ovolia^asin clioirea that aliout 
fo^s? a3^oop?*ot«ln acjlcoiil©© im%ei?ast«4 tilth oH' o.,;.;:io.'m'::va3.1n " t« t* 
s«MHir« 2he- preaence of tstrossi^r preoi^- t lc ffoaotiton ofctaisiCfd iilth 
glyooe^ia ass Qomp^-iSf^t te dSEtjr-'ii^oouid be att^ributed to th:s prt^ aujaotj 
of iiao»*5<wa©^  i$3eifsnoh.iR: Hi elyoo.ren* 
'Skm piyaaipltin eoaotion b©t^ ?«ar. ooaaaaasavalijs A ett& d^irt • • ?^ai > 
©ttailed i» 2H TKifiar^ pii 7»4p ooatainlia.;:,, iMom^wmiakS OQ»eoat»riioari 
of foa-e neutrai aaltae vi«« »©<i4ua chloL-id®, pcttaeciim ohioriue,potftp» 
oaituft %»oaid«y og^ ^ potaaoiiua iodlgo* ^ o ir^ cTtfaDG ir; nfiutr.^il (^ .'JLt 
ooeoeLsisitii^ii oaMa©<i as»p»®eli^«> aooape-afj-e Juti prt20initatl^;ii» un 
issjjpeaaiBi-; fell© ooaofrntratioa of aoiTtriil saXta fitett 0»1 i-l to 1.7 ii, 
1^« parocnt «ieo»i--as''C :'. .l;:-itatiott olsSKiEf^ d vit.H potaotJi^^ic ^ l o « 
.i?14 ,^ p&^mBnlMzi fefoaido, oiul |»-otaO£luii lo^d© twa^ IS, 48, and 64f' 
»#apactit'ely« tsodi: r. olalorid© ima iaOistiiicitsishabie troa potaocvitisi 
ohloi'lfi® i a I t s aapaeit;; to dear a-'O p}?^oipitatioa« Howsflrair, the fmet 
ttii aodiaci oiaoride atafelli^cd th@ tx^^SJok, of eoa« ,^yfiav.;-liJi x to 
i»aisil^ ia4©-^  !>•!00 l»eao.«, api^ais to auciS'Set that oM&r mm i s 'iJi^ iMSitdtat* 
tltiu mxj to^ ^ <^ *^ '^ - ® coi^'io JLanii'*'iior* of 4h© oar^hydrate M«dii« 
t o %h& l^GtJui l^' -ib© S'.at* i'Joj?c fffoljaala xmmmn io£ th© oliaervod 
A«€He^ aaa i a p^ioipitat loii «i;?ulu b«f l^ "*'.-«eai3©td soiutsiliaaition oi' ooaf» 
mxif^f^in A - d0Xtrm ^rtmXplt^& ^ tiie n e u t r a l ©a l to . miB app«airc 
t « be ooiiSiBteiit « i t l i th© f a s t tfent potofioliiSi l.-dia© i c a V®il iaaowi 
•oaltia©«^a» ac«nt f o r psjutciao. 2he ©fiTect of s o l t o on cJ^ooprctclar 
i e c t i n i n t e r a c t i o n m s fo«ai to toe E»; © oosplsas. *^« li^^s^acc i n th« 
oociaa ohlorid© ooo»ent«ati«ft fuo^t 0 .2 - 1.0 d oamcik i o J i ib i . i an oi' 
tii0 l©ctir«-ov;.:J.liuain p ^ e a i p i t i n roaotioi i i f u r t h e r inaTt;a^© i n a a t 
oonecTitratloK, above %*0 .., 0««ijr£o4?!..,JLsf pi^diwea an incx^ace iii 
ip r i idp l ta t i s n • 
«BS otufeied a t d i t f e s e n t jfai veil tie® in th© p.;. rfiffl^ e 4-9 a-Jjataincd by 
©•05 a £©diti^ c i t r a t e , 0#05 it 0.©<?.iusa saooijsate, 0»05 M fsMe>-a»leat©, 
aaA 0»05 -^^  2ylsA»a3.t «ach buffer ©oatainfe-d a^nrepriatc* oon«€nt.^fs-
tlaMi -yf «asic.^ ,«in©se, 2ia%r.c;0lun oad OJilc»iu.i icmo. A brv.>e,d t,^ opt;ia=-3 
i n the p i ra«g«p 5.8 • B.2 i«tn obt t i inea. rhe a©o»®a;-:© Hi 'ilK: I>.T?O-. 
o i p i t i a reacti.-.*n afc ft»--.' b--. lov? p.H 5«0 na© pK>b£?;o34» ^\m t o the aj.eot'-» 
ai&t,ic^n i,:' sai^nii 'ivsain .'\ t©ti?aEiC-^ to d ioer* 'he kin«t;lec o:;" the 
prooivsitin ironctiar. b&t*«?f^ ''R ooneruiftvalii* \ arte d©str-r. icxis 0ttt'..lie<3 
i n 2ii biU"::0r, pi- ? • , o'fc ei^..eref!* o .n«ei\trati«B«3 oi t h e 2*©actriatD# 
a i e ps«ci;.<it;ii:. ro&ctlon, Ira itr? v^ i^r/ eai?.1^ 7 s t r ^ , .- .^ppoarec. zc l'cl.:.c-t; 
fijSJt oif40>? fej^^etios* Ac apparerit .fiffCit oawlci? raf,e ooriOtant was 
aaloiu-^ted ima wae I'csu^.. t o as:.-;.^ .^ ^ on ..-he ooRflt-ntratioKn. or oor.c* r^^ -:va 
Xln ,ii sm»i tiv;xtr-.,iii a& ^tOl 'iia on tctr^>oimture, ftko .Lrifluoi^oe ir 
t«£)rp#i'ai.wi'*s on -hi» vicst. 'jutan:^ ': of C'>rii>.'n v.il.ln ;i *• d'.-3et.i»an ps?Csii^,l« 
tntioiA, wuii fi-aauicHi Ui nhc "seap^t'iaturt? 2^n,:;e, "•37^^* *»• '^ ^ i^i -^ * 
buCt^ff pii */•'-% as wait ae in U'-.l)i*;#fered t;;>-e'i^ ?::' tit r^ - 5*0* T! o 
•*<ri«» 
wrtent of pseclpltatfJ^wH aeteisainoa af%»i? 5t 10, and 14 ialnai>oc of 
sdxim tJi© readtanto l a M buffer, jii 7*4, mis I'oyiisJ. t e oasSUV^ Xt 
at 42*0, a var ia t ion in *esp©»atttre b i o* or aliove 42^0 OCAIOOCI a 
ealEK;.ti»ti€a amm^ e ir* tti® pir©eir^i*at-ion» mo ra te tsonctaiit iii: the 
px»oipitiii r©aoti-.-a iii I to i a i t l s i l Etafioo olic-ned m-^ li-^  t. toiir->e:;iitur» 
dei:>©M©tiO©. I^c iirs?b^iufi plot wm a>2illn»as i s the tcoperaturc 
r©^oB 9-yr*v, thf^ - eurv© e&apifi&ea of two l i i^ i i^ portion© Jja the 
te£il>es?a§ure re-ioru; «Kl8**a .-lad 10»57^a« Sfce t©sj>«yatsrc de-p««l©nee 
of the appartsxit rat© otmetmsttj in tl»J ttJO teat*eratm»e s?ai^ oe- i»c* 
SMC5 auti fQ**jr7% could h^ &mmri.md h^ '-.c^ivatlOR CMssis''^ o* -•'• '-«'^ 
/aoie and 12 iMsal/iaalc- iK&ep: otiv^i^-. At pa 5»0 vei^? litU*.- . .ivoipi-
tiad to bt! iii.;r^ .GJ.;ecl t^ ^u:. falo to ctrsain J»>«i: umlsXif tu^-^bitiit^ • ujt-
likfc tJhe obeosrvati.a at pal 7»''. J^w-- t€i^5«ratiL;:<j dcp«»idi-«ca o* thu ra"-© 
OouctiiUt i'Q-.':- the r.-*?G«i,i"tin jN^tioti. r. at pH !?,0 usi^ lim?«?.r oiX thr-
«ay trQ^ 7^'^- •'-'- 7f^^, and the .'••ativaticju eiiertjj' l^aii co£»>utc«i x© |>c 
I0#4 i«iaiya.^<^' '•^ ii.o^ '^  ifi al»uiit v.ai.-iouri;h tij« activatio*- eu&r-:^' i'soo*^ 
fov ooaeajiu'a-tiiJLa ,. -• d r^fesfaii l,4:««3ipi.tifi r--a€*tioii balov tS^iJ. i^ h© 
i?«4uoea precii^itlii r t atiar. as.iu iii.,,ii i-ii.etio b^ ;.i:3»i«^  ol>B©i'V©«i i*;io« 
<loi»4it"iaV;,iilii i. ttfti'/i^ie.;.' at iwwe»»f t€i^ >©3f«itur©a« 
- v i i -
jfi^ft with mn&mnvnllik J« m^' sfJisilea to I^M iRdTfer, |»a ^•4« Iteeao 
O-fOO im til© felloviuv: or^®** l,4-dles&ar. > i^tfX^n^ 6'l^eol, .:;1^ '<5©» 
t© iMfe ibu il®l€il5©i*ii/a,fi ©fttjotf or* native oeB«sumv£a...a A m; ©vitior.o<i4 
fKjsa tflae 8u»otoaia CJhanif® la. t&« csiiaiJAon f3lt&:^ i*e©fl»'noe of the nro^ 
4^1® tetfee ii«€iM©iii& Qi the h^^umxAcbiM interactic^r. fc€tii*efi pci;ySJa«*> 
elii^^l«# or ;:;Zjo©pi?ot«ln as»^  the leetlja. If pala^ iKtaraJtiori© aloa@ 
iie«? i?«i#fMiJGilil.« ^heii 5i,,»«t» ©f the o^gani© solTomtri y^0il i;: this triimv... 
aoa^ai'-vTV- i^i? a wae ©^ecin^lat^i with 8ao-,:ialc aaalii'drlde ii;. 
t«0 .i phosphate buffer, iJsi 7*6» I'fe© OJKteUt of fthealSal Etodii loatloa | 
laDdif'i©*! Ifectii; '.Iv met i^ livir m^ pj-ealpiiiai -itstl^i-^f tovaril^; w«.;i«....«i 
its 0»01 .> ^ri^ylIvl bufi'ei- jauis t#© H ssodi«is ©iilo^ti^ie na^ t laM ©rneh <^ 
mm^imBmi' cmXt'iilO^^ ^zneSisam o^ctisto, eiae otULoium £sOctat©# licm'-^ Tcr', 
tii« matted p:rot«iri ©ho'iwid i^pKoeiatJlc aQtivlt;. at pH 5»0 t a pro* 
ooKiee of f»0 M sudiuj;; ohlorldo* feith ot«soi43^ ^X'K8onoaA,iav;ili.u A the 1 
«tste%it oii' ooneium-.''JLin .v^«Ktifan pr^cipitlrt ««aotior» i^n fooad t o l»e | 
« 
a%3;atXve ohr-iTfj© cm tiic ffuoclnylaty« ooncai'iavjilin A et© ©uii^ sared to 
pli 7»4 to i^ i- 5.0 imf- Inor- ar.c in iuiiia et3?f!st>,tfh i'-avous^c; .he p$^eoi|)i-
«djs* 
^^mAsmmt^ n^^j^Gttm^-: mummi&^i/ f#r t t e ^©sj^e-tlca ©f tki;."- t;«rk» 
flue pB©«im*.. Iiimiss yfeias. te ligg^  ie-vtjt^i to sja»ljt%; tliiis&iagti tlic ii^ saisLi* 
irrJ^:: 
{MwmA i*f^^®a) 
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I'irr. t i;i?d!»» .Hat^  Osasetimt for the foi?a»» 145 
at Idffea-e&t fQm:j^re^miOQ t t ^ i S«0 
llA iVN^ ephfid^ s^ MOO Xsrl^ reuyticm 
Ii& >S»3ttS2»i : '^i:ooipltiKi iieoetioa 
Iiil^ j.u«ttd0' «f y$|^a»i6 ^dlvi&tite Od the- fls'^ ^t 167 
•w?i*» 
Mi.f Qi- flOmiiS 
figure I AMsm mM ®«queaoe of Oon A poXypeptia© tC 
i^S^tise 3 i>ii»t£ibuli.Ciii ot' 3••pleated .3l^ @t &tiruoty4?@ 14 
fl^fure 5 iielvsiiatio j;'©|?g©afc«Axtai;JU.--». oi" the qttaite3mi2:g?y 2» 
and psotosaoT I I in Cte A t«trgutse» 
fl^ BBfo 7 ]i<:m(;K>TaX0»t iBlttraotloiE£l»et«»(EHa, psTotoae^ X 29 
a/id ^etotosmr 111 ese^ IV 
h'iCVKse Q Oarboh -^djyat© er«eli '4city of *Joii A 45 
'^•l{:^ "-«.« 9 -.ta»Aci2?<! ottifTf.? i&r the eat ioi t io i i ol a<m A 77 
if-^u^se 10 >-t©oAajfd om i^r^  i'o - thP eutiiaatioa of w^lg* -•'0 
ifxi.-tBee 11 i''li0t%':p?!f?.f*i oi* i i o u b l © « i i l l 0 d t l i©isas^ ta t<^fc o w l l - '^ •^ 
lw>lil®r 
04ilU£% 
f A^-pag*© f# iiO^ liJMa ^doo>*l »*»ifat« polyaoi::^ ^Xaoid© cist) 101 
.{:?sl exeotsoi t id^t io ptA%&m of 'Jon A aj-iosc; 
with £^a?i3er p?ot<3'l.s^ 
Fic;ai?e if JaU^miMi.^^ omsfm:^ for tli® tlo%oriai»atioii <^ 104 
l'ii;^u2e 19 utK^t^iS'lsi^'i^ ^aubl^ dl£tm^lotL of -^ Jon 4 %iX%h 108 
i**-*' i ^^OOpi-iJ8ciJ3» 
fit*\i-!?« 25 i|a«iptlt«stl"^ | ii»«lpltiii t i t r s t l o a ot dim k \Jlth IM 
fi{; 2» 24 i.iWisit4tatii?c ps^csslpltir* t i t r a t i o n oS 'J®a A t/..'.th 116 
fll^ir© as Xjiilr^ii«si of sslt© ©a Oes .'^ j-^aEtrfui -.•r'c-aipltia 120 
r&aotlim 
tiilis?e 28 XnHaefioe or lii ©a tls© iss?©eipi.s4ji »&a©t;-oii 134 
ijg. <i&& k ^i^m^mm. p^0 ip i t i& sooiO^icm 
ae^tsan aft iM 7«4 asi^  a:^  S i f fo^nt %vm^»i^m:^si 
p|ci|>4t!4ft i!»a^lvii at IS^Q, ©.I^S, in$«»a sas4 
flips?© % it%x^ ffrnx^^ Js$zm%t<i Xil¥^ fgr t^ '^sn ^-^estraa 138-
tlija at pr7«4 
M'i^^sBee 40 i'lsp^ j^ t as!^^ lOi^^tl^ "^ks^Q tm* %tm to^emtUm. t44 
6*^C ssjad 14 . S O 
i i swi^ i€ Ocaa .%«Hfe6fatl^2r.m IJgeelpltJja r©r\a^loi:. a^t 
M§ki?xsti 42 InfliiMiiM ^ m^gimi« aoX^nt® m. th@ «]ad0i'ali;m 148 
Owa .^ 8*<4ea*i?!^  r«»ei.pltis» jfenofetou 
flense 45 Inflaoaae odf ti:?ce o;^ QthriMn^. c^yot^ mi Otm .a* IfO 
:^%£W^ 46 I sdusea^ < '^ pr9p..-'l^«^ g i f w l aiicl i>«»l?ssfeimel 159 
<2W3 ' ^ i ••^ ««4<?x^ i'aia .v:? .^.-.^ pi«ii2 Inaction 
J'lc;ai3«i 47 l&^im:>m i^ ^imithjl mkimMf^ m**.. a*^ ,^ ?£ijp£ii^ l 160 
of Ocm i?««»^ i^«s» |35?©olfiSlii r®i'««fi€m hs aetlv^loc-
figure 50 2i^* avin?o<) o^ %M mm^Xpltixk fioaatfion tietwun 1 ^ 
l^^ -ju*^ 53 Isifluonoe ^ f »4«i&l<^ «rai* ^L^tseijol- cthyl^uft c^'oca 172 
t:3.r< :^r-'tt v.'3»eiFi^ia »»^«tiois 
fi^ i^ir© 55 ini'l-acnae c^ iMf«% ®fl^i®aB (^lyoal-, Tt^p^lcjjse ITf 
'^t^:iwiMz >^«f5 ©oSlyssia 
with <tesEti*r»B a» .^ •^s^oog^n st gg 5 ^ 
- 1 ' 
2* X£im.-^yusiuM 
It^otlae oonotitute a B^QV^ of pr t o l a s vhioh opeolf ioalO^ re* 
oognia* oacboh^Avatoo* fbe wore leotlsi l e in f ict dearlved t£ua ttM 
XatlQ ii«r4 *l«iger«* lAUch laeasfi *td |>lok or efaaoee** l^usiaif (1919) 
^Olodi thfia phytoh«oQg^lutiJ9diU9 beo'jti#« tli«y vtse f i r s t loolttleA 
fsoQ niant Bouroo anti vmrc &hovtn to c^:iutiactte er^h!?v>o:rt©e. Later 
i t 1IQ& fou»d that iect.':"••• r - t ottiy afic^tstiaato rod laoaD or' - iwt 
aXoo a fiutaberr oi . the r typeo of e^liJi Duoh as h6|>at&o i^!'00 ( i i tadia^ 
tft a l« , 1977)9 fi.lwo&Xatit (MUXit^tma Q&& Mmtoja^ 1975)» 3^i^hco^^ter. 
(i:)n»b«»r et al«» 11f73)» £i«a uroiHn m^d mammXi.&n fSB"* iitoLlim:^ 197^1 
t'iJtona at al.y 1973| 1974)^ laood plataXets (llaa<&3»^ (3 £^ A ^ i^nddie, 
1972)» oparsii&t^k^a (i^dalcn^ and ^'UllottOy 1971} lii8oXp<m and tesoxse^ii^ 
laaohi, 1972} ltidolv:«m 6t aX*, 1972| yblanlKruok imd Eamrtami;^  , 1972), 
Ticue (ataii^rt at a l* , 1979)9 al^aa a&d f un, i (lti%?ra;V€ ert al,, 19791 
jaaao&o and Pal^tor, 19771 Uoriabasgetf e t a l* , 19711 Hktioz e t a l« , 
1071)* i4>re r@oentIy X&atiiiD froia nottpXa&t sooroae 0uoh as iBTer«* 
talaP3tee oxid vertebrate (^oimk et aX., 1977t KrajhoneyX et aX., 1i79t 
ECNM e^l et aX«, 19731 i^ cm tmA ilbXinaali, 1977) have been l@oXatcd atid 
ohniraetoriaed • 
^tiXXsMrk dicoovered Xeotlc aa eorXy an 1^6 dm i^iv:^  IU0 studlee 
on the t o ^ o effect oi' oai^tor ber-n e,xtrr;Ot# He oiMEK^ rvoci that 
• 2 -
•» 3 « 
••i!b« pz'vtein vmR Q-JLieci r io l : ,»Later on oiisctfe'-r i c c t i a «QO rooc, inis*-U 
h^ aeilfi f-roa I.W. ..a;de^  l;3lH3rril^-y irv the Jveetifc of Abg..,. cr-Swyiu.. 
and VRO Of^ Jlled al':'U-» i h r i i a h tts©<? the t^ s^ o . tect ics rjrii'j^ .'iy r-*.3lii rsr;:' 
aWrin i n -;>u, ^  oi kWL.vatiQlo y« ik ahowfu^  that siice c rtns-
dtoroc iiA;iUiii: "5v tiic, t;<iJ .^o ©jtieot o- r . u^n riii-x the i a t or w:a© 
^miXiiCJtt ff««i in F;.jali do sea r g r a lor.^ t...:..i©# Ilo aioo doaoiii-:'ti"-itvd 
tfeati i?Tbbitt:iia-:auniac.; ^ils,; r i c f j K4?re c t i i l Bu:t e-;'ptibi€> tov?^rct: the. 
•nosic tsffect of ab:!?ii,# Lai^ u* «^ ;-*iiv^  mi^ ..au„^itoCh8lc(1y,..;,, -a^;.md tha t 
ie r .v i l iect i f t wae able to au^i'^ ^tJU) u^© r abb i t rc'd bJLoo^ i o«-Iifi bu*; i t 
V'ti^  iJMBffeot^ve toVfiTtls ri^t?o£) rt^ d. bi^'uc eo l i c* Thir- iiitcrnoti.;,-
obm^rv^x^ n m.f^i^y.i::tt-§ tkXtn dci^-rec c£ S'xoli",:.city of ?^ectiiis. Jona i.%fi-
V .li'.- ., i\ i-; • t i u tn^ii .^vitOfc. bf-.'ii,: tfci^  <:;-r't r--'>«rtOL, by- ^u.3r.^r ir* 
**%u ..i, ,e i,e • i1-,f4?> vfu.1 '^.hvv&o thi^t 1 o t in r ^f-o hi. h i ; t r>eoi „-j 
.ftfi««j •-'ir. -v , ;i;. ;^ .'-a»<' til: t liti^», 'wnjn Xt-:2tirk " - cjUiS'^iiy acf^vst^-
sat'-. "U r'-cj bjLOf^ d o<.-:^ .*.f:' iruii I'm^^ ta: Uic-u ti'op % but net .. or 0» 
arc .^^ w r.v-.i^u,,^c Vi^ ^ch irXii*J)*l, b lo .4 v . /un ft;V<jai^. l a i t j • 
-t^rtr hat. bf v.^-^  , . ; '• ^.^.^^ '??'4...ite' xr, i ;.*; icjolfiticu •sr.^ S f.mri,. i-.-'ti-r* 
• 4 « 
•aoJLl:*- be? pruptyeoa l»y iiXioislJ.iaine a cpooiito t.,.__ a£i a oolldi ©up-
port cmoh ao ^crAaruee, s©, aod polyaoi^iaalde e^l be ' nee 
and lasy^ I9T7). l a s t afi oi e«cjcir a el^oo rotoln latorAOtiac oi)«oifi«' 
octL^y with th€ l eo t i a hac beaa ir^oblXlscicI im ^opi^^i^ce Atg* tjbeat 
6ora a®i;iutiiuja yiiioh opt.:Oli"iOQl.)4r in tcraetc with ovomiooid* c> . '•"-
qucatl^ cvofflttooM liiL o^ .-•- . . -use imc uDoci ao fi^fiaity QhxomA&c 
aeciia i n the pur-ifioatioa ox vheat 0v ^ .-a ae^^tiaiJ^ (i'Jaroticoi, tg72)« 
Leotloe h£we bcvu ©xtei^eively UL,ed i a Mcoho;ii©sil veo^iaroh i 
l ae t deoaoe. I t h.^ Ixj^ ^ ja xum'd In %hii ioolatioi'i nxKi pu-, .. a ui a 
ttuaber ©X ..^Lyooprototat ixicladii^: huaaa inttestinajl oi trdine ^^ Uo©« 
phata .^-o i^ oao4 .^4 and ^a ai^iolii, 1976), huijcm leukocyte intesfcroa 
(Orab Jid caiadha, 1979)» ea«oino«afesyoaic aatigeti (iAoya, 1976), 
a-fetoprotein' { .al aiiti i.;; •- 'oi t ler , 1978),'X" -el^*«*^3L trarififernce 
(»^ hov aad ctor&©»-nroh«r, 1979>» thyroid pero3tiua0© Uoai^y et a i» , 
t977)# storoit? bliidi» serua protoinc (i/oa^ 1979)» *fe«y ise^ y aio© 
OiL •. ';yp,Lr.. oi' oer tr j js "^lO-ti i;roup«, ia€ritil*ioata.uB _i O'jrtaln 
o c i i t y e o , an ir. thrceudy Oi o@ll mirfaoe toj^o 3?fi hy (.vadc^*«con 
• t &i«» 19721 Mool&oa, 1975)» m det^ssgeats life© aodiua dodecyl 
ottlXat« aisy aot tn...ol;ivato issacbilised Ivo t iae , the l a t t e r am b© 
Ui'^ d In the icolat ioi . and r/uri:.icatiw>a <i>t s^ulis^tme j^lyooproteiae 
(iotai et a i* , 19Tf;» 
2h© ptjyiloXoriOai ru le of I cc t l a in It.'^  eouro ID OIMJOUJ?®. 
Mov©ve->'^  i t hat; bt^ eai sufj^iccte^i that i co t iac l l c c pUytcho^iac: i..—, 
favlHy ^ardt n pea l^ - t i c , an '^ e tcx ' aaiJ/or trai:.G:r;art tri-xj^ -th 
ho-naotiva i. dt..l.:iai:. am? »aD.. , 1970)^ olraoc ihoy h.-^ vc boe-:. t«maci '..o 
iBt«raat epeclf^oaLIy i^/lth (3-liidoXe acetic :i.cid» ^.cotla aay al«»o 
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IMI tm\X'99tSL in t1m migtilAtlou ot ocU division 02? Qnv-^skaalXon l^ r 
UxUtrtsatlm « 1 ^ oytoklslttii, a olaea of plant growth fsot«rs (liav4» 
a«»y 1974)* ^ e olwerratlciB tliat 0ayt)^ eazi agglutliila epeolfleally 
liiibdis oiLijr thoe^g etraias, oi' \ihAmf%i^i.iiask •^ fTiyfflif*-t"niT til^oli n&^rilatc the 
moy^emi raot au^jgeat^d ^lat l eo t l a smff tvmotXon at thi^ root hair VBIX 
tgr orcjfiaJLizadLA.. the suot with -tiiipibiui^ Surlac; mtr&o&a fixation 
(Itetnrsa«aiMrl e t al«y 1977)* 
Qosm&m'VQXiii A (Con A) Ic; a leo t ln froa jack becm «hloh I«BO 
f l ro t Identified by ^onea and liohno (1916) in the ^ac^ bo^n extract* 
fVD ^ob^jllac B^Ld an cabw^ln In the extract msre iiiaeaDd ounoanaTolin 
«ad oan££vallny reeo'otiyely* Jhrac y«aro l a t o r iaiotsner (1919) Istilato 
ti^roe pi.'utt^lnPy out o^ .' '^iilah tvo vere or:irf^tt:^Iia64 and naa«d mi «Jon A 
an^ Uoa B« 43&e th i rd proteli'^ «iiieh he oouXd not or^otalbino nam 
o«U.«d oan v a l l n . l^ ha oonoantratlt^n oX Jon A In ^ognh baan rQn^ ;c>o 
from 2.0 t o 2»§ (.:,'raEia par 100 t^rmm ot aaaile* I t lu ^iXnl^ looatad l a 
the o^toplaaia oi' cotyXedoni^ oi^  aeoae (<ILark€ ©t sa«, 1979)* 
0on A hae baaa gtiu-raii^y laolatac! by af. i n l ty ehro-Ejato{i»aphjr 
U0la^ i^ ei^ hadaat icaia i4^ra«aL mi .-voldateln, 1967b)« i^ladz^  prepaj-^atloa 
haa bi.ian dbkw^ 'Zi b,/ ul traoentr lfucatlon studies oaaericd out at pH 5.0, 
to b© hcsaoBcnaouo t'^th »«Q,>ect to s lae (llai;©is»l€ at a l« , 1972). 2ha 
l ao t ln thttii' prapored trac pura by tha c r i t e r i a ol* polyaor laoic© ^;ol 
©liseiirtjphoreejie rse-Xoract'. at pU 4.9 (ife^©as5i© at a l» , !972). Hoi*-
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• r t v , a defini te oh&£-s« h«tt rt^gcatity In Coa A proparatloa oto'^ aiXMd 
b j aff ini ty otxro&'itu;:i?a|>i:iij ha» h mi ahcwi by iocoleotrio foousniiig 
vhtre e i i ^ t proteiji bfmAa differlsfi JUo isoeleotr io points froa 
pli 5*9 to T»5 li^ s*® dot®ct«4 (iac@do ®t a l . , 1972}• iMder dcnaturiivi 
002iciitiQn0y i n preecnoc .^i' ooditu^ <!^ >^ o^ '^: oulfate Con A gnore «• laany 
ae five rv te in band© on polyaorylasaid© ^e l ((Jiiimiij^ laQa et aL», 1'/?2JL 
•2^»e protein e^ uii|)i»utLi«o wtt-© oottmli-y eepar-ated Isy ion exohttOtje 
oi'iror&atofjrarjhy in tli© |3i?««©noe of 8 l^ urea (fcsrii.' «>t a l . , 19Tt}» I** 
psfeaeaoe of ont^  'banu aaSexr rosttive o-. nditiox^ and ^Vnm \)aaa^^ .^^ ^ '^ >^o 
preeenoe of ajdiu^a doAicy^ t-uifate obtiiidfiti^ ^ oa dl^otxophoseais in 
p^olyafiryiaatde c^'x, aaijeai? to b« oo»tra<lloto3*f oba«rvationa« lion-
©fer, th ie di8orc>5u'u-v,,,- ^me lH-;oa at'^»it>ttte ' to the faraat ioc oi tuo 
ii^ B i^iiexito Qi: u&oqual mLae of <.k»n A euhtsnit dm- to tha cXeeva^e of a 
^pt iAe bonti botve^^n vosiduo IIS aad 119 (ti>a£k: ^^ t aL*» lS^5a)« '^ith 
one oltefiTcsr* oit©, one s4k>uj,d ©rtpjaot oa© anclaafred pol^fpeptide ohain 
•iuS i t o tuo i:r!at,miat'. . 1Si».« the t o t a l nuaber of ]a.-otein bantJ© oa 
sociiim dod«o^a ev..ifat€ poii'aorrlaaidci gol ©ieotjwphoreoie ohould b« 
tttve« and no. f i r e a& has iNi^ n aataaXiy obe«rva€ tigr UiusrJUv i^an et 
ol* (l-)72). I t io o^aoeiva-l© that the oles'vr^o e i tee Eaai^  ^ ooi^ 
thor^ one« In geaarnX^ a glTesi populatl n 0.1 Con A hsuB been fottaa to 
ooaoiet of IQf* iat-^ot and JOi'-^ - ole©v©«i ©ub'tinite (ilardiaaR and i^dotein, 
19^7)• 2h€i InttiOt oammlta o-tm he laulat©^ \i^ .:;el f i l trat i^-u >.. a 
Biovi«l P-100 ooluraa (if^l.eB3io and Ua^cr , 1975) 02? by ion 9xol'nXkr,e 
tftT^^mxto^ptakP-w on u-i-u.:: or v»'»-eelj.ulo®o o lui,in© (»i*jaic et &!•, 1071| 
uhata ©t al#, 1979)* I t cryi alao h iaolotod by takint- a«Jvantagt of 
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tlM prtiovGuxliil pr&oipitatlon of oieavcd oub n i tn by t^ aiaponiuc! 
t»i.aariK>tttit€ (vuifc.iiM-:»^aa ©t a l » , I972>ft 'B^e af:::iaity of tli« t a t a o t 
exkbu ' " 'i'or ocvr-bebydrtite a|>:v<Mu?s to be i .fe©^ tha» tha t for t be 
oleaTcd subuzklts ^Cianii&jhfiia ot G 1 » , 1 9 7 2 | vbata «t a l * , l?78)» 
althotttiJa o quanti tat ive- study o£ tho »<, l a t i v e afX"i»itios ol' ttee olej>» 
ved aftd i i t t ao t BubuoitG Ic yet to be aadc . 
All tho i 'c- • fubunitc i n vik»n A tetrtsuijer arc? AU'-,.-j.6ical i!i oh' sii-
O'vl coapoci t iou , Gtri'.ot;urv, m.v^ biwlo-,:ioal T>i?op0rti< o t.-.a©la-iri et . ' i l . , 
19^/2)« vOE /. Gubimit Ovntc^sjc 271 sair*u aoid r«^Giducc in a cit^Xe 
>>ly)©!'5tide CLlai^i• *iicr© iu^  EK,; ocVisO-ently botm^ cnrbohji^'drtiti ->r oriy 
proytJlKtie j i vup ^ ..©okt; Q-S oX.t 19*74^  in tlife prwtoiii ^tiiah, h^-'mw^.r, 
oc-ntolTiC K>u&d oalc luu anU jaji-t^aoeoc lon&« !4^ «i c>oi:^ -«letc» aiiini. ac ia 
OoiJpofjxtion iL' de ,i.otec' i n AauXe I* A nota>->io f. aturei oi' tht' aialiio 
aoid ooc|>ocitlo3a I s iiho c^aiiiotc ab©onoo oi oytst^Mie aiad oy.-t„iio rci>-u.-» 
au€.a« 2lie wr-ly ou.s.i'ar o^^*ita..v,iutl,, aoliUi aoid rc-oidtict- a re t%«^  ix. tuia-
aio©*:.; in th'. p:;.' t e i n , m^jtx,, the 22 ctSi?Gi-iatlo aoii.-^ aaiti sjeoxuvios; pox,' 
eu'w-tmiti, ti'}© o .arc 7 t y r o o i a c , t l ilitu^^faaiilii',. suati < tE2?ptoph.:-xi rcj^.i-
dueo* iho nuQbc:-- oi S'. t*..nt :m^- %hs^ runv rociaueo iv, 50 IIEU. tha t ^i 
,..J>yoxiie l e 15• iSi© v.- rjr© II n-ix>iiiio i*coiUu©o» i'iiv to t r , l liui^iioro o* ac 
die an<! bat-ia &Am> ajoidr. are 27 caad 24 r©o->eot.;v«>ly(<;uii. ia„;naia et -J. 
t975)« j^f' •.ui:.c. «iai.iJ Ouopot^itiua of Qon A Qlwnc vorllc ou :^. oot a 
oii^-^itiy ac id ic i£3oclcot-.^ic '..<^^ut for the p i^ t t ; i i i . ,.Qy.im ::•, th t ^ 5 -
D©rv©d leoelcc t . r ic -v^mtwi^ 7 ,0 (/c^^^^^^al a^ .t^ ^ aoldi:jtci.tt, 1967aj. 
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|Mi1»W»Wy<|W<lln "ill* J| W • I W W Wifc^^iw 
* 'Mm}£i 5ii© aaJUKi aeld js^qiiifKs© (CJWialficteii:: ©t al» 1975) 
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She ouupietci a*3lao ac iu uequeacc ai oao &ubtsGit oi Uoc •' !£> 
dcpxciteti! in *:t: • 1» *fee *J-rant^  0-»tr?raiir'nj. rvnir-o .•; , . ^x'^iouet o£ zh9 
polypep'&ioe ohain t*©!*© ixxontiflBC to be iiir,i and -Jsr. r t t / oa t ivc i . ^ ' . 
43i© dieUribatiifjir. oi. a c i c l o , bar:.!© aad .aro:.jntic riiaino ncicl rccid'-ec in 
the ;.^ --^ ,G?>tlce oiiaic ol .^ oii A arc schet5-;jtlOGi.i^^ nh-^ trfi l?i *i^, • 2 A 
-a^e aoiiiia ijiiu bacio a.^li.o acid rofiiiiuea are 5;^rc densely popuinted 
i n the ;-|-tc.-£itrii3i haJLi' of the ^oiyrK-ptide civj-in thr^ji iii the v-tcr; : i« 
n a i por t ion lauaj-dc^iian ©t r a . , 1975)» 2here r^t^ throe oiuPtc.rs c-' 
oh£irr,C'<i L"PC<i'.!5K, thoot- a rc i n c'^^V <^ '^ ^ nef-^tivol:,* ah'\rin-:t. rcfl.uiuec 
betvoen .wp 2 and /lOp 2?^| a olooely epac<'d c'^-oup of pcoi t ive O'-UVT'C <X.-
betw©«i i-*yo 50 one ;^?i 60j aoe flrioJlly a«oth©r oX-^-tcr o- tvr">tiv€ 
oharrtu b«Jtv«ei. ij3p 71 on^ «iu 87, '*?lie oharcc a roe..iJu-eB at the 
u-tfiriaiajii em: are 5!^;uiil,i^ ooii22te!j?baXa?:»oed ..., o oprc-eitoly ch;^.;''-'^ 
i?et'..;4aet5 prsroant Xxx t h e . r v i c i n i t y * 
i-li,» 2 is, Ali- Oi iiic four tTj/r^tephaBC ar« ©ijc-ras' S.isti'i.>-At€Ci f^lar^; 
th.© ahalzi. i.*i the ervc'C tyrueiii<^??, e i s lare i c o a t i d a t tine ..-•trrv-A-ai 
hall ' o£ th© aulv.Q\ile» .Ol ei' the 11 ph©r^ -JL?5-if^ r>ine ro-uifiueo l i e i.'Ct-
w«eri /he 111 and the >.te.rr3ir.;ii oi the pol^vpf'ptiuf, yhain# *n.i^ 
r.i'uw,...^v aooountc; l o r the -^oor aqweo-se e o l u b i l i t ^ of a Ci-mv.c«'' i'»^o-
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tlUUiii t t AaJUw aai<i eequeRO© oi Con A .polypeptide ahairi. 
.^cild }arBo«B iEcj.ar.t€ the po. itlOLii.- oi EaethiuGln. re>s: dtaes: t^Llle b ro-
ken ar.ro%J8 doii^ ,t*r the tw i t i o r t a t %'hio.: DOD<- a^lee i e s are ivitvraJ.li? 
c lc -vod. si.eiiitiUQ; irj x^  l l u &oXie sf.;rvt a«; •• i r eo t li(;;s!M&& for i3©t'ii 
cuJec %.ii-.ch i t s e i i ' oet-vfii a*.- ...C'tjO. ilj./ajidG (ccc T^ieei'^ e e t a l » , 1975^^* 
o 8-
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me th3B9(i dlflHH^ioiiaL etruoturo of l^e p^tc^fia hem htmib, «ovE«d 
a l* , 19791 t^««lt@ eK aI*y197^WBa3r^@azi asd slsm^rtliy 1972| BAoXaett 
#« al«t 1972) • '^(^ atoislo ooordJj^tcs hs^o b@@s detmsiiiMA oad the 
proba1»I@ tow99» remp&iamX^^ for aciintaiulD^ the iiatiTe ^cu«tti£« 
i4«»t»i3riua iil<?«ii#i^  «t ml*p ^9751 ii««lie et a l» , 197$a)* 
pXiRit«d 0ii90t dtnid^^sire* ^r@ them htOf &f tli« afiiSjEio »ol^ seaidnee i 
tli« pp4*t«ln «xi«* i» floooXorimtiiSJtt* A»^i?aincjl^» «Jda A le siiaJLIar to 
otfa«r afirtal .oproteiJi^ nasa^X^ 0ck3H;K>3^p«ptldaee imS oarbonic ai^^y^xmHt 
ClIttVdsHBi aM CJoldst^la, 19^7) • 1*« 'chr*© proteias ajf© i»tsa.loprotei 
atraotucai dofesiia* Abaat S0:/> aaiae seolds aad-Bt liiBb«g»s (:i©wko ©t 
a l* , 1975a)» 2h£>tic ooiieiusitmc baaed o« ..>»i!mj alf^3^^otlua data 
ftOootBit fo» 0E4J aad CD »i»«etra of aa t i fe Oon 4 haflrinf- fi»c etr.iOitir@e 
ollal^^%©riBtiO ©f Boaiy omatlon (Kagr, t970| Hlmm ©t a3.«> f ^ i f 
itsOtt^bia ©t a l* , 197t{ ^a»& ©t a i . , t^jnfl). 4 l i the rk«?tl&^ hadfs 
asottpt the eae bet^ »«em AXa 2iG7 ismd y»p 206 poa. eaa a |fiaA8r*aordl{;ur»-
tios^t the |»«ptid« hoaa bet««€,& AXa 207 and .«^ ap 20© hcvt'Vor, nt«rusaae a 
j2|,^Ma0B£l^tt3^tl€»iy ^iiii^ an i&sb^talli^^tioJi of tba prot&'i£ lo eoff?Grt» 
«4 Into jisi|||)Q^o££i.c;uffaM.&a (ii^al;© at ml*^ 197!»a| llaa^kiim a ^ MJ^ awm* 
th,1976|iiaaiEe et aX*»l97B}« '2he aaa - t a l i i aa t loa jmclitt© aoiiooaitant 
m;jii-««»t3eaita iao^Miriaatloa ia oAOoisi^ ai^ ad t^ a acmf ortmtiosal t^^ssae^ 
(ilaak at al«« 19711 mtkM e t al** 1973)* 4 @ioaa ei^oisatlcm of tha 
- 13 • 
ofaisio woXd r^Mtiticc t-^rtiiiivs 13 J-^tanjoture t^fujvca t ha t i-tie. H o , ri?p, 
vilu, i.»ie, 44^ ?©, -^'ar -uic! *ai raow stj^ <.«ig piNrfcJiwiioe i&r the fl struct ur« 
i&UMke «t a i » , 1'/?5a> A*^ * oftooudsjjy str 'aatt^re found l a »2©i.i 
..-.• ill ;i.i.',« 3 axin c: - .-stwci in ^a-*!* II • l a three diaciiDivnni 
etracttjor© tb©:.'.- a re tv?& iar^j« eiibirdj^ •^•-*-\'jr^tsXXeX .,^ .w:.i.. a oht^tti 
i'crXiaia, the bao*. aik- i'roiit oi' th« laolvouaar subi^ut (.i^ ^oiscs? efi ai- . , 
19751 iittffukUirt a»tt woiUi-toxt^, l^*'?). ife© bc^is ©h©©t contain; 
att^ .^ 's r^ H ii'uci:^ iij e l s rviti. ariaXi©! etr'MiUa. The baok ah€©t_^ir -f^ -^ot^  
rtwovidee the Cv«t'^ot ^"it^r? fo r mouQaej^^oxiotx.r oontao- In a u* :fi 
to fcJOij»? ©jstf^rt di^^r—diner ooi.taiJt in a totu-ruacr (Beo-<er ot a l# , 
IS'??)* *^ <? n*ptl-Jc bom- betv««n r&oidue A®n 118 and ^-cr 119,1. 
the tvo -\i:ti''ft.raii.'-''l B fits ndc? K,?*^ l y Shr 123 «• t'-he 130 etrfjau mz^d 
h^n 116 - ^er 10B si-.r-i*d,ofx'nr«' the potcr^^ial sxte for the ^^foteo.-^,--
t i o oie-v.v-v-c, i"-' ••^Tdvin^.^'ls take pl&fna i n natu;:*©, m /^ .-wn- ' 
Bibic i'or the fl?:^..te:jO© oi~ cieflVe<J Eu&m.i^ f^e i n ii ^.vcn woit _\ r^ r-fj ••.*a-
ci,.^ii-iOtmt cJKUv.,© !;• t;b# fitniatttre ae cvidei-'Oec; b^ - .-.-irtsy iUli:ra.,ti...ii 
data li^ect-c- c^ a l » , t97^i« ik?w?-vcr, pli^coicjii. propcr t lec l i k e uoiuui-
ii.«^ 3Mi aJ!fXnliy ,.•1 i^r t^AB i'or Gar^xjhvfir^tc a.ro fii.- '••iiioanti. 
a l t e r e d I the oieavtU cubuniuo cire i©s.»?i colub.uv in li-^  n-"j •.ori*.i5.i " •-
bun- te , pii 7«9, :^ «^i po©c<aBaail©c,o aflir.t*;. -\..r crt)!; eii-i&f-t^ {5ei:tr;.i:.E 
{^ • ' ,,:hati Gt a l « , 1972JI, .*h« f^^/jitflsitr'uui.are oT ;ori /. a-., :.:-?rioce oi 
57 ;ii£jifiiy &«ji^  r«Gi!3uer! QrTm\c/'*l i a 7 antipa2»si.i.el str-r.^j'.as. i^ . • >it 
eli©ct ic tviwted in .?i seDic/liR^^trioril f.nehiuzi i n the ocjitr-e Oi' tiie 
aubwait ruact (t,,v*<ie;; ih^ Jxn„.i'i3t^ r<;c! s t ruc tu re in to tvK; pc t ion© 
(ik:Oi.€r e t -a . . , 19'?>i - -he l e f t h'-^ Rdec] r€._;i-.;ti ••J:JC the .rl;.:;t ^-ii^dea 
11 
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07^, 3;^  •-97 
181«> 1B0*, 179, 
139*-1-S. 
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^eiti bc i ic t 
*• 4.roa 
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11 Loopa or rum© i 
o^  oC 
7A^ - ""•' •  "^:iai.u4c-d ir* tliic o-.itt|M;ory« ' 
oor.tjr... 0 J\/d.ir<^ ,^:on tn-'ad li^^^-E——0, 
Lhoto ic-... pc .^Jhich 
. ar© ooneiiSert d a«? 
iinu arc aftiit.,ricited oe lyi^e i or IX a«»or6in(7 to th© .-. . 1 -
ui VepA:'.tr*ciiaiiiia ( 1 ^ 0 ) * 
43-46(li> 117-120 150-155 
55-5^ 13^-137 160-163 
56-5911?) 157-1^0 16&-169 
67-70 U5-1^7<I) 1C?3-1^6(I) 
1.^7-150 106-189 
97-ICX.^  149-152(1) 203-206 






one Bi ^'..nt vi;.::, a hflio.;!. ccnx'... rtaotlon Ir. t^ ^hioh the hydro-
, ife^ .i.J.i-c o(—i*ej.x/«^arG bii'u..rcn.t;cd. 
81-84 
,.ot;i5.© t: t o i* U975a) 
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131 to 169 arc ol'j'-t*.rcd» 'J?he r l ^ ^ t harule^ region contrvln*- I>-ari<S C-
t i r t i i r i l of :;h© taoieo'.vle* Bie tt--:.«r portlu-n of the rogi^vn oositaljftfc 
£»jtf'»l ajBd , c . -c binding, e i tc"- , whil© the lower por t ion i c be-
i iovcd ?v coii-ts^Ui h^drv -nr • - b».,.ctii-i,'..^  s i t e (Hardisar., 1974? ieci:©? ct 
Q1*« 19751 i-iardtifiii ana feioX<S3t»^in, 1977i. 
four aesii'io acid r«>;:oiuws, frcja rcfsiau© i^eu 81 to *al B4t ap'/er-'X to 
l u r a a oi4'»gie turii ol helxo^^J. atruct^sre <B«!0£er ©t a i « , 1^5;» v^ on 4 
cotstaita a Xar- t. iitj»i^ ii«.'r oi' isjorti at j5ifjiitloE6 vtscjrc the i-joiypcn^de 
caf^si 8h.:-rp;-,, Qhruif;ci. i-s,o oour^-cje. Vberf© are l i e t e g in 2o^iic il* 
tfntT€ e-i*e about 12 pt i^rx oatiol'^-m --he c^5u;:jctry •^ro-'occd by verurota-
oh;xi.:m (1'j6r;j, i^thcr iuot>€! do not con^ora t o the ocnf03?rafiti'^-:ra. 
chai':aot©rirtic oi • ^ feiiirn* bctli in t!i» bnoi; ^ctruct iJro .0.5 W;li as i s 
• th€^ ivQut ^Citinivjtijre i ©akc e t a i « , 1 /^/Sa)» vUt oi' 666 aitj?gi{:eu ;.iiiu 
hydr-K>e«^ n atua^- ii; a rirctouiCT, <^ 2?'5 arc i.V'.::lvt'a ix h;.•dI^ O: en bcndij^'^ ai;l 
other poi-.r a..r.i;aotG» 2nio sUt;:;;6DtB este: .eivr hy<..'r<:^ -;en bom-lr.. .in t.h^ 
tatiXocule i»i#oic:c e t cO.,, 1975a> 
vJoc ;* aoJLoo .ic 1^ . ^ij^jprtot.i.: TuX^eci to rorm n;r. ®llipsoic-u 
Ot.ijae, t"Wf: cucf"i d.r:fcf; v i t h 3«-if.,'ld ar:;E5t:^2iIo/:rn'>hio eyarsoiiry 'Tiir br^c 
hytirvpr-ooie au.;iii..^  icit-fj., are r'r^-tfoiaijTi'aitl;.' nsirric-fi ii*iiie th© Ivcri,^ 
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«•!>• i^ltt 8, mp t o , iiie 24, ^ p 26, Glii, 102, tsiid, Ar^ .- 172 -- d 
i » the etruatuz-e (^ioek® e t a i » , IfTSaV - i ^ ^$ '^P tOf '^P 2n 
iiiei 24 ore irivoxvcd i n iik.t£-a. Mjac^iag ( .e©ke «t a2.», 197'->» Att«.re ar© 
tlu?€^ r^rdt ©r-i.dt-f:f t.- • auri'-.oo ox" the prote in uolceuxa* w&e i© 
foifsi©<i i»jtWB€S >i6p 202 fiiid hyn lot sm4 tvo aee forr^-fi betveeu .••'Xt; 
158 said ^ap I--?? (cmci aiw 166), 
(a) ilttrA, iy.l\tite, ^i1f^5t 
ii.ftOh Com .•' tjrotosi^e-^ contaiii*"? tw:' o i t^o : or b*iieini: of 
<liV-^ JL©nt SK't-'d ior..i'3. lh«f:'C5 as* ^M tm6 o . , ';ijo fortacir "fTcftTv.hXir 
0©quei,-:,ial j.;/iMior, i irf is i'ti binder to a'ro-»v< n^ •; '•^ t f?ite K.| tfiiion 
bytK sfi.tct :.> iurr'tvci \^l%h m..toX iu a'-..^X< ot I r i t r r -u t in . Kith 
eaCK;Jnai"itieo» f^ccurdiffe; to ;rf©m':i ®t a l , (1977), r f t v reDOVrjl o.-^  •;-.-.fc:i^  
eoriiorsKiti-:fu i t i^ .-- 'Sii® lat toi? in t^rac?* the ;'?ff<*toir xs.-! bio.^c..*ual,l^ 
ae5:ive» juhc oi^ r^*^ -^  t-i* i®!? bct«#®cn •wsvli.al'; d* mtiu ^<J&&(}&* ci . t r o 
wae t'owir. t c sx^  2<* k<3-il/&»lt', rnjgge'i^tin t h a t the coaforEiatiorial 
ti?mM:54ti>j;:; •;rtjyab.;.,, xti\\.:V€:,i j iiHtSiSfe ist'Sat'Pisatiun of '*roline 
»esid-aec. (J"oi«i 4?t \^l • , 1977| orO^nL^: fi ; ' a , , I9'?'"^jj the n,ctiVfj*;i.ori 
en#»?5 -^ f«-r flifir^iLJafcL i c o m r i n a t i o n tr* rs^vt-^ -iri® has iK-er. ti.et' 9Siir^-a to-
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iKi 1fU21 ko;>J./tJOie (Brane tc Q% a t . , 1S^5t .oq'jen e t a i . , 1yT?t 
t l o i i Cat*r:es a >;hnji.:rc^  in *JH. cor»f i . - u r n t i - E of a porjtiUe- bond bc-titsen 
iUo 20/ .-sad '-^p 2CJO; t>..c jj^ig. corj. i;:-m'n*ici. o'i'>jLij:OD So t r r j ic ua© 
(ii«CJ5.o e t ; .a», 197'-i« .aT/hou-.h t h e r e a r c 11 r r o i l n f JM'jeiuucr, m the 
pxjutolii, citine 01" thetjo acci^e to be c i i ^ c t l ^ involved Ir. jil^,—li^^iig, 
fiXt' t Oil tiH- T'-otcin iijQi cui.'..; rcDtoTCP the- c o n i i \jr--rtic'D o l th© ;>«x— 
t i d e bond mi'tt^eeji ;iia 207 J^d *'UJp 200 t o t.h<:- JJ4£. oo; : - i . 'um.t ivj ; 
/^•r«-- o'ra.n 0h'..Wf.H! th;:it t-h' ;i t IG, ^a .-srid .-^ "i , fire 
4 , 3 «* 4 , 6 .;\® ap-?,:.:'t on th*9 -"'I'otcin isolr^saie (,t\ard..m'. and " ix /wor th , 
iSH'it i>60fc:< r ©t ^3.1., I"/??;* * r^ich oi' thf^c © iiKit-il ionr^ i^  oipr.Ais.dei? 
by T?ro';; '.ic;>-<lo, i^ ho fou r prcte iri l i ^ : nrT. ^ ur .35 b l r t l i i i . o i t c , 
i n c i n d e Gin -^ ^ .XST> t O , .&r> 1 9 , -mfi u i a 2e • Iho lic:-^ndr j ^ t h e -.a*"'' 
bir.tlijv ^ ' i to a r« .jDp IQ, •^«"^  14 , /if-p 19 , rjit? Tyr IS (.^ecke es o i . , 
I974i« itius i?^ 10 ••.xid v.0p 19 or© oacx'aon to both .io nx^<'' .•a 
biricli-,,: i - i t e r . ;.1if i /^t t--acttor! of ..-Kt-'l iosit f i t h v-rimu:. il^_,;i.dt: 
of t;I",c tr^vteir; ^rr ncvTi ir; i-l • 4* "n i^uet ol' *hc llc:JXi^r> oi ::.iiC 
•,-Totcifi :-•«,; Qnrbofv^'l .; %-UTE deiis.rtnl.^is.ati:..r. a t Icifc'cr .>.! V..1UCL 
(Beoti-T <r;t i i i . , 1975^ l o «m<-;«r"ti:jj?,dAblc, oiKc* -^ "'Vottm votUti j^--ar,t:t. 
v i t h the ^;.t-;J li.ti . jr b.r^duii: to tht. nsr t e l n # Xritc-rt. Dti.. Xv ,^hc 
i.««»t6Ji!tiXiiai po . . t io^ u?: 50 24 ?4aif.'.' acici n .niouC' • i^'roVlUe nofit o. ';^e 
« 20 * 
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ilAiuAi- 11 The ttietjyL bindii:-^ rerivr. oi Ooi. A. 
• • ;4tt iand va lutti^, ©aoh are ooor<iia.-ited . i t h i'our •:.?H.,«toiri li^-avds eax; 
/iOp 19, '^taii iilf- 2*t8 -a** ll£;.n..'d ^ art- M&p | 0 , baokboni- oarb-r.yi •, -oun 
oi *>*^  1*i, .ten t. , s,3Uiu .u>p 19 (Becker «t a t . , t 975 i . 
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r4?i ^-i>-ciuoa,>:'rnnt.: icie t t ihlbitod Con .V4*»«t2'«.f! inter.notloy, the 
c:-iv.,ty lii.M thought u; U 'Uu. 43;i.?bor^ mr^ -.^ v DiD«li.ii«^ - tu?© C'<i©l»-^ •^^ 
a i . , r / / 2 } ^^Oiic c t a l . , 1971, 1975). aove^er, reiat lvei^- lujmxji^ur 
jaoioo..at,3 J.^ ii0h ao . , i : th, l p-iijtovs^^'i^ensoatt-, pMziyl phosphate, o-iotlo-
bettisoio aoici, o-iouo:aa.ixi^njacl d i i ^ t h ^ i EK.;vv3aj?;^ hnvu b^^en ohcwri t o 
bixm at fciu- ^xio :mi: tlto l i . t t-racti- .a WiiS iOUiii t o be ir.d0p«i.clorit i^ x' 
ccu'boh^'drate binding:, UiortUitui ryacl .\intn:orth, 1375)« *'iirther,th0 
•oi-iVit^'* nac ai^^c «;uuiui \.o blna o-iodo hcr.^1 ^-..^-SalaOtoryrcJa^. 
irtiich doofc not in!i-bii. wort v^dextr-ja pr-v o i )j.taU«» inoioat ine ' *^e 
iioj.»-c,.cc^ii-^ Ti ^uix; ul h^© iiit*pt*sti^;:, iJhat -he ^ u l t o vit^/ uiu€> 
l a - 1 , o-.•-.en X ^-A^-iJlriOopyr-noside aay nc-t be- the aotu^I CLirbolii,'c-
vnXe btiuUiv; a i t c , if Bw;e©wte<l bj? tvo i i nca of evlaeiacc. -•'Irot, 
th« cnvxty binue o-locioph©rvl ^ i>-^jai.aotoi>.-ra2i-'Gidfi trhereaf? Con A 
does not i n t e r ?ct with .^caaotoce (Hardcion and . ins^or th , 19731 
Uoid©tel£i e t aim, 1374)• usocnd o r ;o t - a io . r r r l i io evic ,.«ic?.- c «;, e :t 
thtut th« cavir-^ i e 20-25 4® away from th« tr.''tj'..-itlf>n ; « t : a bindixif: 
i:ite i . e . »»-• vJi the . . ha..4, yatfJ^etiC rt;so-. ...;^ .' ^^at-: as ve i l -^ o 
or:,Gt;xi.AC,T'v hio ot ..;^e'- o; i u t •;.raici< '^...;^ c a-oeciixilied 'ior; . or;';>-
t'-sie .?»Xt- r tre.-.t-i^sit '..ith e^^ociiaride, toJcc-n tO(':;tth©r c-ic;:«»-t -Jisit -'•® 
oaOOh.ar.uc bi.i*oi*. .:. lit. i t about 10»12 A ii*ou the i:-itit--il bmai.!.,; oitqi 
;>l« (:ife^vf"' ct a . , 1J?3, v:llirLfr'-u-iOa 1B<3 '(^ loX'.,\, 19 f^4f -Ute'- -^ ridi 
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JUsignu&oxiy 1974)« In vi©w of these i t woe !iiyiK5tho©i«€id tha t the 
afaireaoiilJti->nOv: cav i ty on don A aoleoule l)aimfi o»iodor'hettyl B «•4>-f*:lup» 
©o „'reiu>etac throu^:^ It© hytoo !hoblo reci^vn r a t h e r than oaftchadLdt^ 
ooiety (Be&h<^ e t a l * , %7fSt HartSoiijn ?«i^ /dncifforth, 1976)# 
Atteapte hnve- b««R jaade to looollffl© the oorbohyfirat© blsdir*,' - - t c 
oa won A ajonooer c^ jr >>«ay or3?3tciliOf:rn>'-.:hlo o tudics a t 5.5 A rciEkilu-
t lor , (3«oke?? et a l . , ig76}# i^-^teln cr t /otalc v^ 'OT^e eroorlia. ied by Ij-
i;l\xtar-JLd©l'j/ae tmi oubaeqw-'ntl^ eossfeM i n opccif io csacol^aridc Dj-^utlos 
tu f'>t^ won .^ ««<iarboh ;^d£tLte oocifdoa:. i1i© or^-trtalo verc thoj; cz£i-iiri<.-U 
by A-ra^ di f . rnot lor . a t 5#5 A* r©oolutlen» iiardom; iiiii^  .iino^t-j-th 
tV7?6) lovkod at the «?t yotoro of Con 4 e ryo t a l a t 6 A** rcao lu t i a s . . 
i^heae roiiu.iss ©uci^est©^ t h a t t he oarbohydrato o-i 012:1c a i t t was about 
7 A** aiia^ £200 ug ami 12«f5 A^ f roa if. blndiii, r^itco, 'iSiiG; o..uciui,lun 
l o In o-.nXovmLt^ v i th the ps-evioucs nuclear aei^iietio j?t>cani:uiQ« cata 
^lioh wj{^::9---t thfit thc» O'^rbohi-^drtitc bindin. o^c i c about tO»11 A frsx 
%h« tapaneittaa 5a©t?.a ton h-intine, eit© (Src-tms- et al«yl97&)* .owc-rer, 
t he j>VGsentIy {Available .%»r»^ / da ta arc o t i l l not ouf ioicmt fui- the unf 
equiTOO0l Iden t i ' i i j a t lwn oi' th© aeiiac acid j^ceMucs in Jon i ^^uot-.a." 
iiW'..lV«^ 4i'» tho .::>©oii'ic Intevirtotiun f?lth 0€i:^lJ0hjdr?:^tc (Uarda-^-ji an<S 
OoXdetoin, 1977)# wn« oi the tmln d i f / i c u l t y lo tha t tho r to iducs 
t;Moh aire preeuiaabi^ iiivui.To6 in the oarboiii'drato b .^£;c.ij^ . olcjo ••-:-rtl-
olpat© esteirs ivel i ' i n i a to rou ioou la r iBtoraot i^ne in pr.^oteirs or;,"Cstale 
and a0 00011 as 0'-.^stai.i' a r s ouaii©{? \-;ith orirboh^fdrato they 02^ 0 
&£ao.ed am:. dx©Bi^ ivi.'<i (BciOiie:- e t aX*, 19751 .loruoaia and /iinct^orth, 
1975) • ^(i oaocharid*; 0:>eoii'io r<*-:i-,n £ovuin- ii.it©J?si.,-lv.'Oiilar- 0'..tt-
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t a o t li3 cryat t t la lnc Jon A oajmot aeec:JKJdnte o'iochajffide ^itiuout 
a i t e r i a c p o to in aorn'oraTtticn (liar ^in orsl 41nei?orth^ 1976). I t le 
t h i s aQiit<yruatiotinl cjh'-iwe vhioh probably i-iCooimtc for ovnQkliu:. or 
dio: Glut ion oi tha protoiufi cryrtaL» on coaiclos ' ' i t h the cikOohari^G 
eoxutlos.. itj...,/itte oi' t h i e diff ioiill;:^ IAI the e'^ ufi^ of cosirpl«-tt; tor-o-
aainc- a*3io reoiauec -ili-it iai^,.lit i r te r^ ic t optc i i ioa i - j^ vitli Oarbch^ii-
r ' l t e have be^^r^ i a e u t ^ . i c u l-y i^clx-r €t al« {^'J?S) aaa iias^uai'i aod 
/siuoMsr^fa" 0 ' / / 6 > , ikiSC'ti ©a Ji-*rai' ^iffrriOtiut; oviticno® the i*vra©r 
(_;;rv>up ouijijCi-'-tcci "She InvoiV*.v.i.'at of IT; !:iu-;jii;io acid ije=Giilufce o£ uoc A 
;*rotoacr IL. ..«© aiiici-ii,: oi o 'vaixiQ saO;iiai*ic.0» .h©e« aro l i e t f d in 
la..*o i i i » Aoeoi'^ i.*;- to iiar-aasaij and .'diiovortJi (1976; the nu- " 
aciitjo aaid rt-i-j^aue ic, aiuon 3)aali<^;r i . e . •? eusd oay i.^ciufie •iOC I'-, 
mv 1^ » -€*« -^^ i^ t "«-s' t 68 , .asp 200, :ir|,' 22C, 2;;r l;?^fitid iyr 100. i t 
oa;' b€ iwii.ntevi c\iu tt tat ai&hc"«»;,li oli£i;aic x ::^-Cii'i.catioc s t d ies iia^--Ii-
v«;>toci t/ix£iiU: f'*-.--*i.-uc;^ ^ xn ^<m /«-oai?toohi'ii.'"ntc ir tO'-riatl€«i the^* %QT^-
Dov ;.a-;i.u(i'u i?;> Ujt^  Hat oi pj\ii>abie rooiiudw -.'uraiA,,. OiorU-h^cratt 
teiiKiifi : ' i tt ' ty . :^ u-...«• s- ©t ai . . (1'/?&)• 
..•;iertf;i.c>x*.s!' of 1S«i-)s6 *® in. JOE " ••^•otoacr i r r«?epgru4Me l o r t h e iJiii- «-
In- of o*i«KJi^ :i^ '^ 'a^?i. 3 •*'•* •^••«<> :?'*s':^ '-"i* '^^ ' thr;.r'k,h the h^'CivQ-r.-ho'oio 
ooiot;? ui 'he Xic Js4 (-.iai''_'fii"i rii-5<i -iln^vo^th, 1076} ;M;o.t_i? e t -a , , 
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bwisoato, piitanja pik>epUu!ito, ts&d diaethyX aBrour:^ (HQ»:if3tm ana AUM-
«orth# 19f73)« saii> lateffaation reimitc in v 2^ l i t t l e ^atesatlon in 
th© ©id© eliain of aiattrio aoM TOeiclu&s for^n . the ait«« 2hc ai te 
hi^ li««n ^c-^i to be? oo£^le%€l,y iiid©p<sn<leiit of tht- eooci-iaaJide bind-
li3i::: oite» ^ OoB 'A d-^ ee nc-t blae apoXaa? reoiaucsc iaa ooiatioa i t 
}gm b©Ii0T©-cl that tho ap . l a r blndinr: oito doteatod m a'-^ -j^ t-nl i r^ 
s ta te 4aoo Bt-t exicit i a ©oXation (Beokor et; a l , , 1975)« ilctjcver, 
jaor© reo®&t etufila© Ui tUc ia..^i*ator.y of tdelssaa Uave- olwwi that «;vea 
In ooXutlon, Joe .1 biisds is^^aropholild ooopouiiaB IJU:.*; t;x^toph.::m rmil 
13 «4lidol« m^tkc aeld ouG -^;©oti^ ^ timt c^>«lar t»lc,cl4ai;; '-itt liloo osaoto 
in eoia t iaa Cisdolac* c»<l ..-MiSg 19*7C?)» I t i e thro%j6i uliio fe^fit'oriioUlo 
idte that Sda A io aM.e to prcjMpltiitc veaials-e ©ocsi;5l0t#l4^ dev.i^c af 
gjlQ^^ia^idoD (leeelt aiu. .:a3Cosis:-eli, 1^51 .^Ksldt e t a i , , 19771 .>deiii:ji 
n - . 5* 'i'i*^ *^^ protoaere 1 tfid U pali? to f.,;na ©lXip^li«a diacr 
^ the ^l«i«3iaii0 84»4€tt59 4*» Hie binata,: s-egloii ^%veoti %hm tuo 
betvomi tv^ ^.acaero a r . a«a .^ t»od In . 1 . . ; . 6, I t a::ui. l>o eaen tfeat 
^..ina aeid i ^ s i d u ^ par t ia ipat i«g in tbese oont^^otc a.^ provided ^ 
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fisiU'i^V 6 i 
{.»Vi £12?© 
liC'kiOuValt-iit i n t e r a c t i u i i c b^-t^tJoti 
r e - r faen te<i by t M c k l i n e s (—•) 
'"'Otoatir i and 
— _ _ -y -^ —™ , , . * n • d«a.."t« t3 
B-»citn.;Otmre li-'dro^ej. band© ar.>d t a e nuiiciral on^aeding • fi • i r idiori te 
iMlgi^lK* 
90, \% %o t39 , 17S» to 173 .it t t.- trout o- the jiOl^ouie. wthf^ '.i" a,;.ii£,o 
aoid recii^ue*- ijralrv> tnteraonoaHir oontact inciuds reeioxies 117 t o 
1>2 axKi tht/«e f.-XiUJUi,-, »fie t iiiaX t^lv^iXid at the bac*.jBsiirusturf» iM% 
-:>rotoiaer I ant i i ai^iitaine 250 intt-rato^aic oant..,ot;fc i a axi ai^ea uf 
4Qx25 A**« i a ^n« .-oraatioB oi csliaer tht^ o.-^rbostyx axyc,t'C o* rfet-iuuc. 
125, 127 .vfi^  129 03." the Daol? ^ s t ruc t i i re lurtd la '^<ir«oen i>...|itlfi with tiie 
ooai-i#u©iit:,ir;^' toa«i^ ^ i^ tr-. a'-ur® ai th^ o the r sjonotaer iii li d^uor. 
i»lialxaf t y r e »* dA:atfr» are iound In the oo.se of Ineoi-xi (i;iiwi4eii «t 
al*« 1971), i?h© r^i.'iuB oi" ootita-Ot of t t c ,i>roto^'rsin Joa A r«o«jaoie 
ooasidcrabiy v i t the region of oii^tftOt oi tvo i a o u l i a i3or.oi3«ro» 
'i!faia iB int- rer-tin,' fci»ee Con A hfiB bae?n ehowi to oiiaio tUe ef r«ctc. 
o,r i n t u i i a <m fa t of»il (Jw.atr«Ofteae fyuci J e l l , 1975)» 
z^tiOi^-vsixi iiXXiX i^ are (fsuioitarise^. i a j.-lf,,. ? • ^lio di*2t'r^i£R?r ijit« r -
aotiwj:^ ii. a tetrai-if r risq..=i.i'esi foe »-.iit i.ir.kt^ e b€t*.cei». *jy8 11*', 
j-y© 11C3 .ma uiu 1<#2, Xhle v icv AC; support^.: b^ the oboerv< t i ^n tVi t 
ciistrt t€ Awra t e t r sMivr {•..,-uiiiih«r «at .'U.», t975j it.aiit>, 1974j» 
tvcslm^qtita uhutfCil de ci^.:uuce <m |J£L» ^^ -ill 7«0 the p:7^.t©in ©xlctr =ifi 
m^ 
T hr 
A s n 
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if'lU'JIii 71 lioftoovalent I n t e r a o t l r P b e t w e e n protoiaer I and 
proto2i«.:r i l l and IV, 
Thu Tarloue aonoovalent bond© :Ui.olu^e hydrogen l>ondB (—— ,^ iralt 
lizikagea ( )- and o the r nonctvalent i c t o r a c t i o n e ( ) . rhe eicel© 
in t« rao t ion b; iw««n protoijer I and I ? i e inuicat^fi by £:11a# i l i t y 
four aoino acid reolduea tvcta the p ro t e in jarovide 14 2 atoao *^iioh are 
Invclved i n these nonooval n t l&teraot ione (xieekc e t a l . , 1975a). 
l * ^ / > » 
I973)» i't^ ^ t©i;r«,sfflt?r t&G a sioltotiXas' nc l^^ -lit; of lO -^^ OOO (Bd^loaa and 
l^uj^ f 1970>* ilO's?«iv©X', a t jjii 5#0 the protci?i exiLt© esciiMiivt^l^- rii. 
airacr h t t i n c f^  laaiocuXar w i f h t of 55»000 (HeHeasi* «t a i « , 1972), 
A0il©r^ UiJ<:; to o&e er?tijaal*e a t p£i 7«Q thesr© are SOf^  te tratxsr tm& 405* 
di@0i- i<»a«Q e^ry tS'lS)* rhe aolco i a r «®li#t oi the p»otOiii«i? hiio boec 
d©terE»lfie€ by isoidiu;" tluiS«?a.yi s t a f n t t poli^^^.or,-ia-:-Mc g«l eleotrortio^?®-
eio t o be 35*000 (iioraoi, raaU io«r.:,, 1979) t^uoh i c eoii8leter:t vflth a 
value OS' 25»50C (iisttj?cus;f--'. bj?' or^otaliocraph^'* "She eediuenta t ioc 
Oi»«f^ioier.t, »#*Q ^ I'or tetr^aise-s at pH 7 .0 wa© /0U»d t o b© 5»6 a 
(iiOORti©* e t c i i . , 1977ai)« 2hc B©dla©ntaticn C50«ffieient I'or dliacr 
a t -iB 5.0 *rf;in ftetoroiavc t o be 3»99 ^ (**a«:*^" «^ ^«i«» 1 ^ 5 ) . iho 
diiaer ?lo«3 iiot a ideoe ia t c ut; to pii 1.7 trut mi4fcrt;u wsld des..'>taratisaj 
and the ©e-disatRtfstloo ao^tiiisxent io s^ -'-cluocd t o 5.77 «> (i^a^.yer «t 
aL.» I9r?5>. '^*2 inorea*^© i n f r t o t l a n a l oo®ffioic-r;t ',A%lQh oooiMR'ed «» 
aoid deaaturativ.*i: in *»i?i. but tbe j!asaieOi?.iftr v€ti,.Jtit rt-sai-siao*} oonctriivt. 
T^m OBA otfier saoleo.uUir pciracif^terc obtained t^iaer V'-xious o^aperi-* 
ttcatca oo£vd,itio-iK; ar© atU3pas?laH''tl Ir* l\ibi€5 I ¥ , Uelni:. f;ubii.oho<3 hydro-
dyoQ*iiio voiuQc? oi' tc-tmiK^r, a kitokor radiac; of 5«5*/ aa ^lO oalO'ai.'it« 
©d fc r won A t e t r o i ^ r «hioh ^ieideii a difi'Aeio:; ooet. ioicct; yf 
6,0 s to * cti / B O O . m« l a t t e r woe 17^ hi:,,ii©r thoa tih-st (5 .0 x 10 * 
OQ /oeo^ oaaaMiatfXi *'or th© tetrf^i^^r, f roa a ».*gfj ^ value of 5.6 •«, 
o&d •o lcou la r W€i,*#it of 104*000. Th© i e o o l e o t r i o poi.r»t of oon ^ 
totrcuai'iP hy lri;:0 boiaad::?!:'^ ' ©iG'istffs;>r4iojfeci.r w-c fatsn'a t© b© 7.1 • 0.1 




•«Xoo i t > fin §»0 
ta) ^m 
(li) Oss'stai. iGjji 'st i^ 
•.^l** 
tmm X? 
I'.iQi'lii^t?. iiSt. w^^ OOBC 
Vci3.tt« 
y o ^ i o e n t a t i O i QQ&St-jjal^nt^ii^Q « 
( a ) i * pH 7 . 2 
<b) 4t i^ n 5 .00 
(ei At pu 1.7 
feictloaca «3o©f ,=• i®lent 
( a ) At pii 5 .0 
<*) 4t 1^ 1.7 
ieh) At pE §«o 





5 . ^ 
3.59S 
5»77S 
5.97x1 cT*^  
6.28xicr® 
0.37 ^is 
0 . 3 2 g/^ 
AIIAV4US A 
Eefeseaoe 
.«4isai^:m anA mmi^^%9f9 
liok^i£ilo 0 t oI% 1972 
©osfdori aa.6 I o « n ^ l 9 7 9 
B«oker e t o l . , 1975 
idOoetlimK ©t rLi«pl9T7a 
i4ii^©r o t a l . , 1975 
-•4o«» 
o^ aijyor fit nl.^ 1975 
•^ji>» 
>i>&¥^i!^ ®t i j a . , 1975 
«»(|o« 
-32-
Qms^^.» • • 
niijmiwiMi iwinwiii>iiiin'>wiifwii«ii MO^^IHIIIH \,UMmtmtttmim^miumm»mtmt*^mmitm!tnitimtm 
Fi?pport;f Value 
-i^orcne© 
ToXttiiO of the h^43mt@4 
f w«s 
Cft) 4* pli 7.0 
2 3 I •91x10 tm a^ijQr«v et aX«« 1975 
«2-.-1 15*7 ejTY^' iisK^ssie ^ ol*tt97a 
-^ «. 2 - I 
7.1 
0.75 «idOw 




2* OQtloiy. Braa^rtieot 
'She ahasnot; r i ts t ie £©atur&6 ox latafi^vlolet alioorptioa CT>e«-
atcoff ^ 5 Jfc^  a rt«ak at 2D0 aia sm«i a de-sp trau.;h tit ^ 0 tm (ian^l ot 
1>« 13«7 oa / s at 2DC« aa at pii 7»0« .io^tver, at pli 5#0 Mh93S9 the 
ps»teia ©atj.£5t0 ao fiisaer^ the ostinotiwK Ou©f-i0i.--iit t?ao t2«5 aa /is* 
Uh® oritio.'l rotatory- diepe:?oloist ohnr-'icrtev.-.atio m reiro^Gfi by t^e 
.J3f*it ¥an,- r;arr:u;i«1ic'!?e a ':iai^ - ^ a^ -^ Is^aicntivo of the ateenu© vf --any 
0itj:iii:io?i2it- hel ical oiiiitent i-;; the m?ot€;iii (iise;«bl^lii et a i» , 11^1 }• 
Ulit aMeaoe ©i' a ••Iscjii.t Jiinti to^maas-e of B -©truotU'^-e i^ ai- alcjo iadl— 
Hi 1*0 *i ootixUia Qhiu.^itCj, p^ .. 7 .5 , »ii.-we^ :i a i3axiait4 at 332 laua (roilcy 
«aRft iloroirita, i^&jmt t^ ohamoter iss ic feature of ©aiO'.-iwtt 0'-;*votva sf 
in Jon ;i» i4©SvSa.ve UB *|jfc <|ttC'H0li„„2Sf.;' OS' tlm fltteiftroocnoe by pctaotiuE 
jLo4i<lo iB^icat^ a -fehat §0^ * a* tih© tSjrptfOrvhrjn mtr*.^  ©i^ -^s^ -e-t ?I ixi n'o.tive 
S-S0S3. A C^ <^3ll©7 ^ ^ .i.^ K'oirita;, VJ/S)* an <j'aectrvatien in ecs^e-^^-nt vlth 
the :il»aija.c ai •i.-gEra^ ' or^!.5t-:illOi;:i?ar.toc Bimii©K Ph.© i- t \ « .^ f tlic four 
tr:;'pto,;:hi2ja reoitlu©© 4B MOH A r>2'oti>a©:? l i e on the eusr^riao :^t th© :.K>1CH» 
cuic (iieofe© ©t a l« , IS'TSa)* wxi*ot;i.ar diehroia &motr& in the* nec;.*' *JV 
rc^lun tmi. '.S^ djJf.i-'ijseiioc absor :tli;ii sv^eatra ®r Jon A to picfmom^c asd 
abt-'itrnft© oi' aetkiii'i oc «-i>-»iS3Em.c.^ rciaosi^ e fsue^ostcu a «ii-i5i*0r£i'itiwnaa. 
<!h(mc^ i^ thB tcrt^a;/^' g^rsiiotta-e „,f Ooa A refJuitiSf-: .ifi the axt- 'i^atl^n 
- • 5 4 -
af tj^ptophais aad t^^r-^oioe' ©uTlroi^ii nt t^ a iroouit o* ouf;,air binding 
(HaODliSi-; and yoidetein,, 1970| PfluOEs et a l , , I:i71| liarber catd OarTer, 
1975) • itie OQcfo-roatl aa l ah^ ancr© appears to Xiyvol^c a oh--»jaeo In tho 
ci<^ »©« of mi^Q&vixte oi' aroootio chranacsphor^JS. .ioncvor, ^ i o viot? h.a© 
beon Quo0tisne6 by ^clloy ajftid i'ioiwt^ito (1976) ^ o fousKi that DOithei: 
the 0':>^QiIlQ au^sar bindiae no'- a l t e ro t ioa of Uon 4 qiiate,i?nar2/ at3fuo» 
ture oauoed a ohai'jg© in the aocseeeibility of ©;-tpo©€<i tryptophtm r^.ai-
dttco* 'Bie OwrtfarimtxaiiaL oha&:;® nay bo ousoribctd to tli& o2^ axJit;e in the 
ocoix-try oi in ternal trjpto'>haa r©j:;i4\*ee# 
*l*4^ -f* iti 
Zntoraotlon oi' s^o»Cun. A «ith siiotal lono l ike Ja and iti aXoo 
iii-:.uco*! a (^aforcsBtloaai ob::'at:e i a tlio pi?oteia a«teotfiui.e by -'V liiJfi'or-
caa© Qct roe copy (ijoylci ©t a l« , 1975)» ib€? ia< etruotarea i a the 
dii'fc>roiio& B:.-@utrrv iaoiuded t«o t r o i ^ e mt 294 aad 286 aa, a M,aor 
otiouider' at 270 aa, a parik at :^5 aa, iyaotbc-" trout-^h at 290 am, nad 
f iaal iy aa^.thcT pe;tk at 244 aia. 'Jl^ heae ^iboej-Tr'.itioac 'wer© iadiontive of 
the ohaae;i;B in the nvi -oiiSjeat ol' jiruBt^tio rceidues in tfee r>rot*jia «VD 
pr^aduect- bS^- it^ ifctei'tiOtlaii with iat?tal lom:-» 'ihie ie ootm- iva.-le sir4K= 
1*yr 12 io directly- -livolv-. a ia the bimiin.-: of ill** to -^Ooa - (-eek© ot 
al»f 1975b| imQ&Lr ©t a l . , 1975)» 2toc OwiiX'vrQai;i-un'a ohaCije pro<lue©<j 
by w;a biadlat: to ^k>n A aoctaiJiia^:; bouad ,«** ion, liao been fo i^ad by 
the a i f f t re i^e spoat-'rai rooulto^ to be .iarg-.r thi^ a^ that p.-'-o-uoed lay 
the UiatJiaL, of ** alono (*«/lf t t a l» , 1975)« 
5» ,Aaaooi.atJl»#a <» diaeoeiatioa of Uoa A eabualtoi 
2h© aabualt irxteraotioa l a Coii ..„ tetr..-.xr lo oonaltlvc to 
pli (^/fti^ecy 1975) • <Joi. A cjjEiotc ays a latlxturo or ^•..aer aac t©trn^er 
- 3 § -
i n t he Til rtm[:t 7 .0 - 7 .B . At neutrr;a pH above pH 7«8^ :.hc ira»7,iaentca, 
ouisuBits u„ .aerf.o QeXi-»aB.,ooiatlo3a t o lorm lar.s^? agg3f®Gst«i ur.loh e\re:>» 
tu.'\liy ps^.•i:i^•itattv out (-avi/c-r, 1975)• Sli© preo lp i t a t i a r t I s BIOV ai^ d 
t©a:-®rtviiur-.-- <ie;.;*;iia<:;nt# I t i c ersiiap.oed bjr n e u t r a l salts, l i k e fia-^niti -i 
blO/iTlwaai;©, oodiiua auli 'atc auc ;in>taseiuis ahioricJo (wt»u.ijEi«:if,a]a »t 
al«^ 1972i, ri.ii.j ohj-ir^steri&tie pro';'©rty oi' th© derived ©ubunitc has 
beo.. ©js:pia-.t«^- iii t , .fi.r r«r^ .ov.:5l asiCt iii ih& prepar-i^toa of Joa 4 vi t l i 
i a t a o t auuu3B*-0 i'JiKii.iJ.o::a<a ©t a l » , 1;i'?2i« i n t e r c c t i i i Ij^ the atfirkcd 
oa i i as^o^iat lor . oi the 3i.«!i»C'd eubUi.:^t ^hiah ooc'aK:.'©^ abovo pii 7#9 
Etfad a t y?**v vae pruvtatou aoaple te iy toy iJuB .'.\ £!|;>©oi*io ©aoohrsTideo. 
X»i«a^ ' cryot-uAOf:rrA.'h40 «».„de;iOe KUfi^cste cbtvt ii.t^aot aact aie.ifOi^ euo-
LUiitJO bai?e ai..i»Gt idei^t iaal t^ire© dlLZ-iirdoR-al f5t:.n,jctu2?e (laoCi-xa* ot 
al#» t975>« ...oT^evrr, the d.i.ffr'iT-rJoca iii thf <-i.ut4ca - r o ^ i l i c oi 
i2it&3t aae cJxired oubunit. £-a?a nr ;?^f-.lnj.ty OQlufgn, eiut€u vXth a 
lii-©ar j^ruuiCii^ ui: .v^-.;i, io C3;A«o5iari :ej iai,i^-vtcc; (ii£f€rcnoeL 1,, t..<,... 
mit^ cir biiuiir..; Oft-?c.oi.tied (duj.ninrh.^s e t a l « , 1!;r72t wbata ot a i . , 
ig7Q)« I t i s ocr.iee'lvai;-l<i> ti-.at in colvtior. the closer-ci ajuu tlv.; ir.tn t 
DubiBiite e x h i b i t i a a^fie-^ t a f r m i t i e i . fc^ QeJ^boh^^'^Tntt afv. eslr. t 
in e i i u t l y viif-'er^nt coft.ori:fe:ttioR«. I t ^^-til Dc i r i t 'T ' s t i r . / : t... h;ivf^  
a quan t i t a t i ve s.-;(j»t ...vKt oi thf r l a t i v e af- i r i t i f -D of the cl«)rtVfta. 
cu'id ir . taot .lubuiiiti. f o r spec i f i c saccha-idcv_., 
A a.corca.c- ija aii - 'uu ix; 7»v t o pli 5*0 oatx-ea Ji©* oCiatio;. x^ f 
tc-t2?:;.i> r tu d4^ ;< r .^-y;.Oi^ ;ij.0 ot vU.., l97iJ)« .\t i:^ l 5,0 ^a& A os..o5c 
a« <3i::icr« -as the rul i s rcU-e©-'.:. i 'roa pifi 5«!> --o pu T.O aii'ier « u* .< v 
i i i teraoticK ieatUit.^ '^ o the iorciQtion \;i tctt^a^^r tok^^is ^.1^0.. • *•-© 
m>%» 
8a)»]ni.t affnoolation in Oon 4 l a T^r/ 8onGJ.tiTo t o t«ar>«ratttrOy ic»ULo 
ati?ooeth,ai«2 r-rotcia oojieeiitratlaii* At Xo'n too|»oratu3- the tetr:UK,'>r 
diaoooiatec to d i a e r . i o r exai!|5lc, at 4^ vJ jmi s>li 7»2 only IOJ« oi" th© 
proteiui ajliJO..-..loe eatiet ae t e t r a a o r vliiXo a t 25^0 aoro tiian 60^- DOIO* 
ouieo t3ar© l a t o t r a a c r i o ioi»® (Hwot^ 1975) • I'i^ct and Clcwcsio (1i?78) 
havG etttdied tho Isinetioe of tbo fo r aa t i on uf totrtiiao:e i'^oa dioer a t 
phyGloio{,:ioajL pii tgr wialyta.oai bant, e&ditxjntatlon tecbjtiinue* ijciow 
o o 
23 ^ d.iia©r pipodoalixt^tt-a x-^hile above 23 0 totrasse^r fu raa t loa iti f«v.>T.^ '» 
M» At 23 0 feh«r© 10 B r<3V©3r«;ildLv^  ©^ttilibrlui.: lJOt%>:con dismr eau t e t -
i^ safiGP. She theaK-'Joci, rr:;.aloo of aen'^^oiaticas o* <Sli3©27£5 to t o t r a a e r i e 
ohairai?l< r i a ed h^' '^ar^e p o s i t i v e ©fithain^-- (and 'ntsjopy) oliano^a^ eut*-
0<:?«jt.iiif,; tha t uiioeixiiJiisr a0CQOiatlc;ii oeonr "^osclfol^ throttnJ^ hy<!troT*ho-
bio liiteraotlotkc (liuot aM Ola re r l e , 1978) • 2ho ao o o i a t l j n o<:iUilib-
r i u a ijjvi>ilvia^.:. tiine oouTcrelon o* d iae r to teti?:.ii^s? hoe Ijeen ,f oimc to 
1)0 tj^aoltiv© t<> iuxiicj atron,,....,? low ionio otrorc^th favouro i .-raatioi; 
of dlta&re ^.je&.eriaif c t a i » , 19r?2). jfrca th© pll deportdcjioe of dltior* 
t o t rooe r oeooela t ion , a ^ c r (I J75) w«iO abX© to ehow t h a t t h e tjrtnnr i-» 
t l o a l£ Xlm&a V:ith tb& luMx^atlun oi' o&t' or ao -i^ loolsabXe p ro te in 
^;vou|'4}) v l t h a p*. vriioc l>olov pii 7»0» «>i*c di' th© »e«<.'nt tftuaieo s^ uc;.-•• 
eot that t.h0 aQoo;,;iatio»«ai«,-;oolatl'.iii eq«llib-"l :5a i s ohi i tod to^iMMc 
the f j iraatioa 01 dioaer upua lo'mslxk: the protelB oonoentration (wop» 
don anti iotrnt'i, 1/79; • ulaioi'tmi-itel^ a th0r£iodynatj.c Dtmy oi the 
eonocntrat lon dorondcnocv of the er ia i l lbr iui i hao aot bcea a^dt s , f a - , 
2hfc i n t e r a c t l o a ox &acoliaj™l(ic with Uon A oauocc a cunf •^ »ia,a^  
tlom^l ohant^ :« i n t!ie pi-cteic vhich otaa b© follo^cU by ul? cliff^»c..o© 
. I S * * 
opootroDoopy t l a s e i a c and uoitlot^tiip 1970), ^m^ o i rcul t i r d lohroiaa 
(l>flUiaMa G6 a l « , 1971>« rfeae AarXm intevmtlon oi Oon A vltH ^^ucoee, 
cl(Mi.fiO(mzly altero^ ?ya:-, the epectr- 1 pertur'-batloaa s«^~©eted «^«ui r^ ^ 
ac t ion v l th ea>.^chariue (,iia©oini; and woittateia, 1970)» 'iJixe' oosii'o?:ttar» 
ti.^«;3l ob.i»<..<?® i n »^ »^ A du« t;i it© i n t e r a o t l o u -*.it,h eacjcliftrlv;i. \-a© 
indioatea lay s^ ii^  ii^t-^ixms. e t £U.«,> 13711 l^ksaubbiii 9t a l » , t971)» ilie 
J I cpootma lii th€ f a r UV retjlon i . t '» 20O-250 nss -eeailned unj-ilt^rod 
vhl l the r«a r ui ' i i-avlolet Uv o.^©«trua iz5 the r© >an 250-330 sua vac 
oi^^alfloant ly :)«rt;irb©<J by eftooha.-ide l»iriain«.i, ou^se^tin-.:; t h a t the 
tortla'^'y etr'-iOture o-. the: prt^tein r ther than Qtatit ndaa'^'j vne t^ ^ o l t - r -
@(i oy i tL i n t o r a o t i u n v4th oaoeikorlde (ff^uia e% a i » , 1971 ) • the riu--
or«&oonoe «MU.o&ien 8p«otram of Uon A li^ alBO porturbed on intcsraciiian 
\jlth 0aochari.de. . i l l i e r iixid U^^^keai (1975) 3!ounti t i iat about ^(h qw^rk" 
ohlAi; oeou3?s*ed J..i. the i j i t r in^iic fluojfesoeiio© of ii-.,& A oi ' ter it,, ictt-r**' 
cot iun v l th oaooharidf- fii«g£;e0tin*.:; a ohsmge In the enVlroC'.aeat of tTj'<» 
ptoshan roQiiuuee* i e l i « y wd iioro^'its (1976), however, ounfii that 
th© 0|>colaio omi^ binding: doo« not e&aoo any ch-nc;*} In the aOiKJoel-
hlllzy or exposed tr./ptoph':in roeillueo* thnm th«; o^i i \ ' -aat lonax ah.,..,;:.:n 
roay be .'isoribc.-d to the- ohoiv© In the £:<-^ onj6tri,' of tiho in tor i ia l tryrjto-
phac rocidueo ( iOl icy and jdo-'owits, 1976)* Itie evldoac© i'or th« ooiv* 
i^QiJttatlonal ohantjc' on oaoohaeide biisdlat; aleo ooim& from kir^etio 
otudieD* i'be i n t e r a c t i o n o l ©aooha-'lde i e a v^ry fiaet |>rooeee# aow-
^ 0t©p|>©dwn.©ii iraai©fi^ xaasnetio jfonoiusaee, ChsirjgO.^  f^tfl iiykoe (1975) 
if#j?© a&le to d©ao»©trate a oonfo'maefeloiiuil nhax^^^ In %h& protein ti-.-^ on 
i t a tn t ©amotion ^ t h aioohf^dd©* lioi««r©», t h i s i?i«'K Ivm 1>««E ooatrw* 
diot«»<d lir;; m^iif vox^rB» I t ¥a0 ax^ tj^ iod that th© bindiac of ewaool-jjaffid© 
to iSuiia A oaueco a oaaforsjatlonal c^a»e:e too small to IJ© d»9tactable "fcgr 
0tO|»i>®d-tfl©w or^  af©la.2©tlcn t«M6imi^ u# ( c a e ^ et a l . ^ t^77| hovntic-im 9^ 
«l90 ISrnil). ^u.-thcs?, the fact ^txt 8«jllac?ntaticB ooeffioi^al: of Ooa 
A re^Uasi:. iinaL*er©c. h^ saccularide lii:4iiM; ^o'w©« that the oTc-raU 
0Qi:£oTma%X-:.n of thcj pasetoli:! f^*** r«tal)B®4 cinsiii • i.t9 lats":Ji:^ti©n t?ith 
the spottific ai'i:?."^b '^{l2?!at0(llwet^  1975 )• I t t^uld thm^ appear that th© 
cisijai^ e iM th© pxvtei:; oanfoi?a6itioa^ i f at oXl i t taiiuc cO-ao^ . on w^ae-
hoJSl^' M^dio^-;, ohouid S># ver:/ a8»al.l» ao'w-;.v©r, ©aoolirirMe |»lndli^ 
doe© ssihaskCK' ^© ct^atoiXlty <s>£ th© ixatl-n^ IMft^ t^ '^ia ae «!ivi4ivjaas:'d % iha 
elMierva"£la» h^ftU thc^ p£^t«i£! adt^ tiis? oua:Uexa«l0& idth sugsiu*, bocux^ tt^ e 
aor© reaiefeaiit taMiiJdi x^wt^oicftlo attach (Sttyl'. et a i» , 1975)g aad 
Aftsaatiiaiiit® lili^- u«ta mid ^itiaalilijie hyd-raolUfcrido (i-aJLXer aaa unokedi, 
197$)• 2h4B wao ;tttr&|iii3^ t>iipl?artofi l»^  tho e^eriiaeutr on dlf;ee.-c'-r.tia2. 
(Mn&iuiiit.. o;ia<ix*l£a@t;r^  o* th« pxrotttlii l a pssBc-Bdo ati4 oMc-no^ -jf 0p>^ <3i«» 
*is UioiOiia^ l^ii© I'^ he*^ ; I t wau found that the t r ave l t loa ts*3|»e,ratu3K;' at' 
the pa^ot«la la«troa^<&d al^nli'l&aatl^ urmn m»am:f hiMdLsm VMvr^id&iiic'k. »nd 
/ r 
•5>. 
t* Ii i togaotloti with aolwflQhriTHdnfii 
Oon 4 xreftote u i t h p&ly&tbeohande@ to fo -^m pc^oip l ta tc vhioh 
0m- ^ diftcooi£it«Nl by ep<ioifia Xo); mdooular ^ ® i ^ t eaoohariAeo* f&e 
l^eolp l ta t i t i i i oooui^ OI^ JOT v l t h Vmcio pol^aaoel'^arMe-G i^bloh lu£r«a«l>» 
gXueopysaneojly oc ^'if-ooammpyTtmoeyX or 13 ••l>i^]raotc>f uraooeyl reisldaas 
8ltuat@<l a t t l i e l r ohola ©nds. iBOli^fd t a th«0€- (jrottpo offea—lNglo-
0@i9i@ t*^;* dtxtrauB, .':J.yoog©a£-» and am^lopeetica (2iicr.er aad Hoirallf 
1956| QiSGU^HXX e t a i » , 1956t aifoneXXi and ^^lalth, I957t lianncre ac4 
Weight, 19621 uolArteln e t a l . , iS^^B.^ 1968t HoXd^tein anA ^ ^ Y969t 
IH) and OoXdsteln, I967a,^ 1969€i; ^laith 9% a l * , 1968)^ oc«i>i@i»rman8 •»-g» 
fmkBt Mumane aii<! plioaphoiaamifme (iiutmer ^md lioveix 1936| a i fo&el l i 
fti^ aolthy 1955t ^ioXdoteln e t aX*, 1965at i^oXastelA and U)^ 196*^ 1 ^ 
isad Ooldt te in , 196SAt alodlsi e t t a * , 1973)» B-i>itfruotane ®.s, nXant 
aBd bfsoterica levane ((JoXdntein ©luJ «o, t965f i*o anc^ . CoXditteln, 19^al^ 
•04 «rabiitocjaXa©t«flia f com %h% «eXl iKiXX of |.^CQb>;|fi'|criua org-aiiiem 
(y^Xd&teln asd ^liaakl^ 1970)• Ooldetein •% tiX«, (t965a» b) pro ae«d 
t b a t iJon A lnt<&ra6ttj osily v i th the p&XyeaOctharid&e tbr&u,.:.h the m>»» 
tmdv»Xn& mptiOiflJSi eaooimridea preoo&t a t t h e l x ehain enda {-oe am Goit^ 
oteXxiy 19<8a} ^-mlth and aoXdetela^ 19671 i*ox'©ts and uoXdetcln, I970i» 
i^artha;r,the ictercjot ion oi Oon A with paXyfiia«©liarld€? wji I'ounC to '«»« 
oO'is^arable to anti|;ei»{u^tibod;;' J j i teraot ioc (Aharon &yad Idr., 19721 
H©hr« , I96O1 u.jXdsteija e t r a . , f96§a, 0, tgff4|0o ryad ^oXdet©iii ,1;^a, 
b)« Baaed OB 8tK»h @t dXefi a ohaloM^M aochaaic^g «$il8h wa^ r e -
aiQioeent of the rrdCie work ( l a t t i o e ) theory ol' suitl^f^^eno'cyitlbody 
•rfj.Oi» 
»«80tio« (tjars^aok,f95B| lieldollmrgsf, 1939f i'liollB^j, 1940), MOB p ro -
posed t o oasplTljj woi* .^^ol;sr®a«dia''ii(to I n to r ao t l on (Ilcprds^an nad OoXdiiN* 
t^itiy 1977)« liov I t i£5 w^ll <&fi%abli9h€)^  t h a t Con A not oiO^ lnt;€j»» 
aot^v with tho t ^ r a i n a l noarediioij^j saeoliaricie© &ut a l so « i th the eub-
terminal or i n t e r n a l rodiiolr**;,,; ,;JL»o©?>e or la^mnoae i?©G.ida©e (BehJ?e, 
!964f '^tsXdstciii #t a l « , 1 9 ^ f <^ *bao€- ctad »illl©3?, 1 /^?3f ^ioiTiTeld and 
i 'orr l i i , 1'.75)» i'or ?:txaEi:-^ i<&, Ooa A has beon shomi t o iBtertjct td-h th< 
in tom©! aiM>-l.iEi:'-!'d oc ••i'-iagauiopyifimijeiee pj?ettetit In >4i^ 1y-lif!liififl poly-
eaocharidc {-^Idctolr* ©t fil#, 197'^, 1*J74) antl vdth the I n t e r n a l 3-0» 
l i a t e c t„gLuawpyr«». side' pjfceunt iii ©ei?ot,.j>e A dextrnjio (imsuL'l afifi 
E«hrf:, 1 9 ^ 0 * ihese o tudies m?iiSi.>«ia'al^  ©xslai,;:- the iiitS2?actitj£ of 
Co3i A udt^ t.:lyoopeptiderj froia ocl j . ©urfaac - l^iosrJPcJlcl jmc: Evriifold, 
I970i , ar,v: .ta.:tim-cIolnain nlisse th©^ Ov^«tfiln 3-0-lin:^od cr->ciai'mopy-
v-m>QByX r*,?6iclu'30 (i«»j?af©l5l ©t a l # , t9?l5 .isenaijger e t a l * , 1974% b | 
^tumsiieo- ami i-oriifc.d, fJ74)» 'ZfxQ f ac t t imt Oos A tUm later:.iote with 
S" 0-liJ^^^'d 0aeoha:- '^itl© reeidiic-o su^gcjuto t h a t the prevL^uol^r poot-.ljit-
©d >2lialnpHW&d jaoohjisiiew/-. tore- iS&n A-f»ai4f'-eaoohi.a?id© iatt?3Metiv,.-i-. acetis 
i iodifioatiaii aiRCCj 41; aoruodt lex ^alcii a l l types oi" xe<jtitt«-poli'B-.xa"-4iri-
de inti^raotioiiuD* 
(JOB j^ol^s-icoharifi t- I n t e r a c t i o n haa been otudiod l ^ quariti** 
t?>tiv€ pr*:?oipi5l& t4t .?ati . ;n a^v. Oachtorl ; ^ ^ ' G cloublf- cifiuolor- J!iDlJh:;ds 
(uo and crold©teia, 1:567 a, b , 19^3% I969at Qoldcteln ©t a U , I960f 
idcyd ©t ; s l . , 19691 ^o idc te in •»<! »^> 1965)• f^ee nreoipita^.i-.^r; ec-. cm 
to d«;.»eri.tl a(trv>a:,l^ on the aoXeoular' \*c?.m-ht of polyoaooharidof ^ I th 
lo%i saole-Qiaar txii^.iit dejEtrsii tlws flkmc* oX im^smm pjreelpitatioti '^fUJ 
«i4f'*i» 
pgeCti f i t i iMim was © W a l ^ i {m m& S ^ t o t e i s , i96ffe)# fli© «@pea4#»3e 
©lEpei^iiaeM;I JL©^  a^lecmli ir i P i i ^ fieirfes'sa i:...-2?-iaea iJ^©l.|3l.lie a5?a isivS^r 
*© i3€!® .A • ^ i l * ^ i l w tfei are isi^ l'©]&iit«l e loper to d^-Stsas *%»©3J.* iJi 
l i i*0iii ^1 ^-^i&m^ sriii.'::.issff «%%*•©» 'gii S»| m^ gli t »2 "«sif olbe^sirroii, ws^ 
tetdt ^^9«s» Ei^ siJBk..; sffl^ i^ia-lieteiji ( I f ? © ) , liom?i^.i?, sli©i,.,«4 tha t U&sa A 
%Q«iii& a^sisai cit f i i # i ift% s#j i f l 2*4 %?itlte:iiit si?©©i»iti^it>iik» V^n A- «• 
t lM^ gaafl po%iP&i5iS %li4©cs;fs»fcat#« 0m t.b«s o t ^ j ? h^aiai^  e^ui im su fat-©, 
tetf*«i? ti«ii l i t t l e ©^ lie # f f r 0 t ©a cteii .iiiwieati?iiKi p ^ a l p i t i s r^aaftiun 
w j ^ 
Con A has t>«»n s tudied hy ©qui l ibr iua d i a l y s i e ( l a r i v et a l , , l960| 
fao aatl violclettiii, 196Sb; anc by ontio-sl &:thotim iiins^lae .iou •j-oiui>» 
t e l a , t970t i..ouj">tiear< e t a l » , I97 ta , b ) . In a larr-c aui:-sb<c;r of 8turti^l:j^ 
tbe a b i l i t y ot a xow iaoxecular wei^irht eaaoha-«.-iti< tw xwhibit ©peci.io 
iiSon Aj»i>o.i/0aeohariae preoipivi t i r^sactioii has b<^ ©ii t xp lo i t eu i n the 
«tud^ of vh© «.r>jcii ioit^' of JOJR .4 sjojabiiiiiv, e i t c (GoidettJ^n ©t a l » , 
1965b| 1967;V..0 ana v*oldotciii, I967a» 1960a, 1969af Uoyd ©t a l . , 
1969J - i i i th aiii^  u<a6«teia , 1967f Po-ots sma ^olaett i i i , 1970)* 
befm i«iVc-BtIi:';.ti:.y by LaiidoteiBer ha'ntcn i n h i b i t i o c technique (C-oido-
to.: o e% ii.•, 19^*ia, 197'U* l a thli ; t«;*0: ••icy© ".he esctorit '.o ttiiOh a 
l a rge auiibt.-jr of jaotioai-iCora-riat-B aiid t h e i r 0he;;:iesslly u>fllotted drriv.-i-
t ivea irJiAbitV"ti the i: :;'f. j i i i c vos -««»pol;/6acoh«ride pr^aipitir. . rcao-
tlcxi ^as ci©tcri.iii»€*''« Baecd oa ouch ctM?'!-; t. tbf e^ x-.^ ot ooull-u^^nti^.r-
oi' iix££ur^-i-t h^'d'i^osyl ji'wops ^liiah -arc t^j;.©cii'iooi'iy r aui^jiir^f-. by A.,ti. 
A have beec Wji.-i,tci ^yt (liai*diaaii mid G'OldLtcifi, 1S77)« fu r the r , t he 
3.naiv^ ..>U{.4i atvmi »•:«•. l y us;y-j;t;n att<i by(Jrc '^::0n oi liydro2£yl ".:t>ur'*i uai:'ti-
c i f a t i a irs Qaoaisa.t'i«e-vfcja 'i ifcttir-.sctivti bave hm^n iueiytifled (...aru-
iK.ua aii.... -.iolciytt-iii, 1977$ ^ r^fOiiste'Lii ot a i . , 1974). :a%© iaip<.>i*taxit o^i>-
olttiJioa;-. %.Jxi'w5h tJaer-'uC* out £J^ :sa th- oe inii_wj.-ioa e tuuics i&«e taui-e V) 
ar*u £,t:i i'oi.i.cwi. i l r u t , ihc- bydr-os^'i i.,,y©up a t >>»1 p-^uitlom ihw.-t h vo 
CC-coii>i^it.urntioj.. 10;' 0'.;aija.a L'aoohai'^cie blr,jtt^ n4„» iJha QWU ii:,uratiori 
— I 
^^^^ for §0?- ir^l '^tt lon 
0*^ 
Qm4 i i©tJ^ l 4**0««^«!rtliyl a- ' j^gliKsopyraiSOSii® 2OO\O)0 
J*i©thjl 4-d0Eo:/» a - i ^ - J S y l o ^ e x a p y r a i i o s i a © Q 
(3«^ atetljyl »Wl«citar«Qc«i>iiig3.uoor^yire.»c>sid« 59(2)1 
li»%ti;/l oc«»l>-3Sflopy '^-ytteijaia© 104 {15# 
jf»thy 1 6^«to is^'m^mixuo :ro- a ••AJ-^1 OC O<- 35 (19 ) f 
f I'll* aualKsr iB pajeeath®**® isidlarit^ tin© r^rcent iMilbi t ior . obtainco 
by the jx iseale ©f eae^nrii i :? ni- t t i* 
•-44-
noae ^n6 c^'-icoBe onri cuatoiiic vdth f^ on x^ althou,:,h the afiiAiiiy o-^  
rjaojsoot it- sfv.-ur t..£if:G hi,'h©!? that' t imt of i:!l,uoo8« (e*« Saiilc v)« '^h© 
cc-m:i,. m-atioi'i a t J^ p^^oitilcm i s v©r|''^Isaprtsuit jio iULuatratcu by the 
S'\ct «iis.t tifilaatjouf »s.ne uTk^ 'sbl© t o f'X'^rt eoi^ Itit'lhitu-ry e f fec t oa 
Oon '•j-d€TferQ2i ;>reolr..tlr. s?«-aotip!R.» the jrc-suitR of Xa^Jle V &-U£i;eGt 
t ha t i>2:ygen atojaf:: t o the hj^droj<yl ^'roupe a t 0 - 1 , 0-2, 8»d 0<-5 pojji-'olonif 
anti lx/«irvcen ateia;; o. t he hjrd"jx--l -'rouptv a t 0-^ aof^  0-6 poelt iooe 
aa^ ti 1-if-eiy to ••>a'?tialpatt. ir. Uojn /v-aososaooli^ride lateratft iaii* TH&c 
atOiJ^Vgtrouv'S ija i i v e ra©ab©re<i farnja.-aiu;® riii;j t h a t wrc l i k e l y t o 
iirf;uix.>brli.ffl ot ,c.icL t 2ti© interaot iozt of ^on A td th iu** 
saolecular iiKJi lit saooha.ldtst' hao been extcmtivtsly ©tudlco uodei* a 
Tar.-ety o- ex'>«rlac:2itKu Oundi'.iono, "xhe t ee aique g « m r a l l y ejapl..y€d 
1© ul t ravi i^ ie t aiffert inee er.ectroeov.py (Haaeint; aetl uoidi^ttijUa, I970t 
'Loont-lf^mi t5t a . , p 1977a/, a q u i l i b r i u a d i a l y t l e (Xariv «t a l « , 196^^ 1 
«>o 'tao a«^idstelsi, 196Bb/, fxuor«60<i:riO«^ Que-aohUo^ (Lociitlisiiii at u l» , 
tsr?':-a, *©aii aiKi xw-Jt^r, 19-'Sit aM ^ ^ iiilk spectruGoopj' (BrtJvtT ©t .ai», 
1975» 1973^» w^ ami ^oluBtolii (1960b) e tud i .d the ia te rac t io i i^ of 
iik€Jtih '^l(X-i^ «i>4jii£iOpyrriii.voi,tfe %.itJi Joa A a t pa 6»2 by €<.mi.*i)rj.).;iii diri^ 
3 -»1 
iyei;^ asii* fou;ad jm a«»ociatior, coaotant of 21x10 .i • ^^atei? ^'so-evsle 
r^ii .-.avyer (197':5> iiivci:ti.i^atctl zhe b-.,iid^n<;; of a>ctivi-OC"i;ii*OKvpy!?*.u-io-
cido tc thtpaxiwmat isii 5»0 oae 25®y aii^ i'ouiKi a vnlue W 1.65x10 *r^ 
•<c Vjm 9 
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fo r the aK^'ooiatton ooaot-int* 2heo© roeu-it© s u e ^ o t o d 6bat aoniiOpy-
irancQtUe io uaor© Ciral^- isoimd to t5h« nrctcir* tl'ian (jXuaon^i'rimciei.ae. 
l*urther,tho fac t t h a t the aBLooiatlou ooasit^ytit for tlie intt^raotlc-i-^ of 
^ -i^-gluoo!^yr':Hi.^i.a© with Con i\ i s t.CTifxIo'ir' a t 25^^, ?^ ^ 5 .6^ 
(Bre*€ir ®t -^:a»» 1973) mid^vfiO-Ji^'O tht -oiss-it- n.noe ofoC-OursS'i^j'aratlofi 
of thf: h^-aros'i fC'ou-' a t J-f pos i t i on ! t: r bir.fliiic; oi'^aao^^'J' to the 
et c d , , 1974j. 
Ihe Gubetitvrtiori of hyd.roT>tJobio oolety at v-1 poc-ltlon 
,^reatly enh.:.j'.c<i.; the n«i. ooiat ioi i ooastfmt liS revetded b^ r the oboei?-* 
vatl<iii t a a t the aBowCiatlOL oomitsuut ft^v p-«iits»0T5h®i„3rl0(«»*« .^ii;i.iiOpyr!-^ 
noc3Xa<- (15x10 .4 ) i^ ac abottt 80i-*" i3tL„.;h®r tlmn t h a t (8#3x10'^i.t ) fictfr-
laijicii i'cr j^'t> y i G(«-^ «'^ Ji^ Jfi<»py^ :-ii>««ii'< «^ i^ie».l€r e t ? i l , , 1974 j Ufider 
idsat iOaJ ©xp«riymi.tiii ouiiditloiac i . e . o:: 7 .0 and 27**CJ» 'i'hc lricn:ure^ 
aflj-oaiation oosicfcfjtnt has te«'on ©aplaii^ed (riart'n-.^ 3ta<i *\laeviorth, 1976| 
ilardiaan a«d yroXdir^tein, 19771 i-oontieut: e t a l . , 1977a)» i t hae t»e<ji-4 
eugge"t©{s t h a t hyd-roohobio ondsio acitJ re®i«lu©e fora a core- aro^iii*. the 
0&«dhari<:if: blBdiu/; r.itft i n vJ-ja A» The -nutt^ntira o&adia tcj j jiu^a. the 
hy4»oph0bie 'sjaiiio aoj,d resit5vi»6 of von A vha-cfc. &re boiitvea; tu he 
pie^emit a t th€' ©ite-i ar©^ i^n 99, 2yr 12^ f>jtiti '^yr 100. Tiie intej^^mtion 
Q'£ Dft.ar aoiet., t i t l i the sacKJhas'ide lJinc..nr a i t e i c eic^iiiilo^iZiti^ eo-
hajsoed by the h:«fdror.r.cbio I n t e r a c t i o n bcfK-'f; thcs--© ancla- cyairiO ac^fl 
Ih« Ijiil'aOKae of tor*4o fitr^'-ngth on the bljiUiiv, oi pHftit" 
•47-
phatc buf fe r , pa 6.5» oontniJiiiit^ 0.05 oo<liua ahlos-itic. The? amoclof 
tlwB oanytajot iii the preecnoc of 0,05 i* nodiua oiilorivA. vae 
5»6x10 *^ ^ o r c a e t-sc v^uc- tiae 3.9x10^*f* l i : the procenoe of 0»5 --
oodi?ii3 ch lor ide (..aaeifi, anri Oolciotcia, 1970)• wO an« \icidf.teiR 
(196S1») deter i^ i i a tli€ b i n d i ^ oanrtaiit fo r i3ot!t^iO(.*»i>-cluot>pyrfaio-
Bide a t pii 5.0 cjnfi 4**** I s a iiaixturc of 1 u c>a4iua ariloi"iti.o aito 0»1 -k 
SWkiiua aoetet© aaf-;, icn-ai-ci n value of ^tOxiO^lf fo r th© o<m0tf«jt. 
ttoder sl--iilar c.^nolttQi^ b«t in a taixturt-' of 0»2 .2 Podi^ iCi oliloriv,© 
and 0»05 i'» yot-iuia ciOvtate, p*^  5•Oft e aoaoeiatlor* ocju?t;ir't wac iJsers-
0ixrea t o be 4«283rt(rir^ ( fa r iv c t a l . , 19ti8), ^ u s the aifserenooe 
til the Taliioe of a«ecolatluii ooitetf^at at t i « iojalo etr<-:T.,-'thB arc? 
KuaLL rmd ar© lik€>iy to be lii«24'.-Til;.'iC'-:nt• - i r -Har oonoliutoc i'ins bea 
dx^wi by aukwva et ai.» (1960^ d u r i a ; t h e i r et«<;i©r- on Coa AHBaeoha-* 
r ide i n t e r a a t i u n by a f f i n i t y elfcotroohorcoi©. 
i^ta^ti'viM' '^t a i , (t977a) iiiveatie'ated the biitciri of 
oooheuiaal tfeCiyaiqaie^r IzidXucli:^: ®<^ u41io-;{*iui2 i'.ii"l^i..i8, a t dif ef- i.-t 
to<ap«^;:?aluresi: ..nc tCf^ ne r^atiuLve CuHio^ f 3«»2§ w» 'rfeo ret.uj.tcj a.-e 
euaBa£'«.st>ti iri fa»jxe Vi . I t onn be ceer* t h a t the i n t e r a c t l o u of tit%,;::.-j' 
Kith ^QXk .s i4i hi<.;hiy easL't. ©s-cilc; and iij aooeLi|>ani.e4 ay a decr^-si.^ ir. 
entropy* :i3ie r^^aotiuK if. dK'^ vefi ii-' tbt' ^.iirt-otion oi' oor^ios fo^2k>» 
t i o a by a euhetr-iiiti.;Jl deor^afsc irs, Qi^holoj vhiuh a,>7€art-. to uc the 
8:.tu.e a t |3«:t 5«Ji ^UifS. l»2m it a ix*t:i to^isjerattirc tliv aa4.oaiatiun e.,.fie-
t a a t vecxKim^ ur iai t^rc: ' , v>-it',.in ex'^orlaentril ©rr'or, xv n ch'-n* iiv the 


























ioaio etgesagtfe hasre m^^ l i t - l o or no etteat <m i$m liit©s?Gctlcii of 
iaor«D&a©<^b>@a?lA« in th iioa A* tm€ that the cticfs^ r btnillric lo c^'-atly d*-:-©-
r '^ftfted cai Inojrt^ aelifej:; the te£i?>'«2?»t^ *se• ''^ Jbat the toix^is^,; i s sw^ t Tory 
«&;^0JltlTe to pi'l 1& al0O ©vidcst fS^ ^B the faet that the ascoalatios 
«£ to !»• 5*6atlO*ir' at |jii 6.5 wsd 2.5xf</*ir^ at p*! 2*4 (liaoaiat: and 
^ fi»d a«iaot«isi (1966a) c^eteBat,;.,oalJ^ investigatea 
the inhihitiofi ox "She p reo ip i t i s reaotion aetw<:'®i Ooa A and dextra^;^ 
^ aX44'o@ i^^ hii^ i4@0 of ^££m^ii% olfisco* wlio ooneo&'u rat ion of 
®acolio-ri<Sci® 3p©«|Ui»;a f©r ^ ' ^ ial i ibit lou tiac dut^'Haiacd «ma the i*@0iatl 
»»« l i a t e a in 2a!al« ¥11. iivldeiatly the ou-acentrmtiofi sre<|uiJ?ed for 
90^ tsshihitiofi &&ovm^®6 ^ ^ ^o froo ifeet^^ oc-•j>-aai:iJiOt'^ »M>^ei^ « ^o-
iiaa)QOot'i?t«^ ©«« vdtih lorcj^ is* '©Ue r^ the ooiM»ea»ratioii for SO*/' iahihltloia 
ftpp^M^-^d to imiv nBe* Bioae i^mtit© ieti to th« h^'pothosiss that Con A 
ooatsJjse a ©ai^aharid© hln^liao rot.ilciji 'sliioh OiUi aoooiSDaatt-* tv.; oi? aure 
aaaetiariile i?t>©iduoc3 (Qoldetoin, 1975)* 
Va© iiaau;-.iahoot ©t al* (t^ ^SDa) hmc QtuidXoA qyaiititativel^' 
th© iiyfeeraotiori Qt laoiio aa4 oJti;:;o®aecharid©0 as ¥olX ^J the i r 
vmhmXliS(&i^X t^,l^oaoi4©6 ifj.th Ctos A at jul *»«5 aaa^ i 7»2 lit^ fluoreeoeiide 
<^ u«ik0h4ikc toohalquo* '2h© uesuito are ouaaariscid in* 2&^J1C VIII, TbM 
iJEL^^matXan vf 4'*«ii«itts;5?Xustbeliif©i?yl cjll'ocsideG t.ith U a^ A jfc-DOi-tc la 
th® qti0m3h.ln,. of the I'lueapOBCtviiioe of th© fonaer. vlxat thlc Gu©£iOhiiic; 
mus i ^ t i:u>a&i>eo;Lf ic oM wa^ -^ ^ae to a BpooiiXlo i&t€^actiai:^i^ VOJB 
4em$mt-L^atud hj' th© geioar.^ © of th© ^iuoreeceacequc^iOhxrM':; ^y aethi'l 
• v ^ ^ ^ 
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teutf^ ^ for tliese 0Ui3Tii?s wr© Ct%LOxUateU f ros th0 rcaeasc of qu€R<j!t':4.n#: 
Qi the finoroKOcr^Ci: oaf. ver^ fotJiid t c be 0«6''"s10 i'* « U 19x^0 ii _j 
and 11.0x10^'if* rcnn^yotit'ely i'or aeti^-iOC->^'^o?y'?a*^^--'^^®» ;-.aiif.o-
biuoe^iiC^ .-^ii. -o t r ivse . mut: tl^ afleooiation ooaet.;i.t iiiO«t;a£:.od «a.tb 
2hat uab®Xiitc£;ia :^i.fcty ©r^ haiaOCL Uht: a f f i n i t y oi" aoiriofcaooborldc to 
GOD a U' ©viu^it fjxja the t ot t ha t a©©oclatl.ofc ooiict .xtc ic*r 
iwthi'iO{-A>-a>Qja£iop„rtu.wCiae at pH 5.5 U*^ ^^ abXo V i i i ) . iSve tiata ol 
IaW.0 Vl i l a i a c cu^> ©t U f - l c or at. e f f t o t cf pu an th& liitoi-acti-ti 
oi ,..lj.;?i.na v i t h Joxi A. .^fbo a«£ooiat.oii conettjiit .tt» /.-se^tii^auialHaili:'©-
i!yl(X-v-a.^-uo^yr'^wiae IK*© £om^ U bv ;;b<^  s a . ^ , withia e:iv*rl^..ut;al 
e r r o r , both a t pii 5.5 aud pa 7 . 2 . viie oi tb« m^t ic tercwt ia , . fea^-
tmr« oi.' the da ta £.4.v«n U.%h9 -^asle was tixat th« ssooba*!*® biadloe 
IS an •ntbalvy ar iveu v'^ j^oee© fas4 the aeereaet; 1 B entbal y 1 tb© 
»a£^ ifee.^le..f^ yi' th^ «is«* aud s ^ d i i i o a t i . m of the saccharide lUl^d. 
$hiu, by iur^Xloati^ii, vould 0U&.rtr t^ tha t Jon A can aooooodate oitly 
one o'A:;ar rcc^duc l i ; i;l\e ollcysaosjhartce (Vso l^ar.ceohu.t i t a l . , 
197C). Ilfce iiiCff^aec is:, '.he aBf^^u^iatiaia coe^taiit ui tb tH© i.,oi?8a£« U\ 
th© nuaber of DCinoiaer ur.lto ii; th« i i c m d , or^ n ^« a t t r ibu tes to the 
inort-a e iii the r-robabil i t y of i n t e r a c t i o n %rith Cor^  A i n oa^e af a 
ll^aiKi '^ith aJore than ors- e^^wC^ari.-.© uni t (Srowi e t %l , , 1j75>. 
|k .^.-t.>Liu a.-tLia...'..ci *'he inter!*4«ti.>£; a* ^^i ,4 v*th aoco or.a 
uli^:«eaoohari.defc5 ii: a rc.la*.iv© y fac t ;i-:-.oe»iJ. Uuifh' ©tO|^ed-flow 
- ^ > » 
apeotmtjoo .^ ^nx^f ana ^i©v (1973) *r;V'.ctieat0fi th£< bintiln,;. o:f |>-nit-
ropiK-J-5 '^i(>(->*>»ariii..O|*syrrjiosiC\0 to Juii ;•:. a t pii 6«95y aii^ 20 J . Ifeo 
Viuues a i th© foj?W;u2xi fxac rovesxvf, i^ute oorict.:;.jato v^ero detcrri inia t c 
be Sx10^*r^G oiia 48*^ roo;"f o t i v c l j , jamo t;he aot:.ooit;-.tlo» ooiiotact 
\muld J?e 2x10^ir* ^i^cb t c ciiLiiaar t o thfit (2.4x10^vr^ )det«:)ruiis(. cl 
Bpectrupf'Otofj©trioel..j by the OQUiiibriua jaet. od (o®e ^aale I S ) . 'Sh© 
t i i ^ Oiuu- wi oi tiui] r e a c t i o n Wuo L^iiudled i a *j3?^ ****6** do tn i l by i.evi.«j 
et tii* (1:^76) «fek. alijo ©.jpl-yeU Efe<5>pd-fL3w tcKtoiique. 2ho Kioetioc oS 
the r e a o t i »• waB etuuisa-:. both in the forvare tuid reV' ree dir^.-otlorsfi 
i^ t pkl 5#0 and at aiff«n.>t;t teaperatua^^slB the t eopcra tu re r&oe^ 
>»2rr**u# ihe i . l ac t ic s>aras»>t«^re d©t«rEilnc<- a t 25**v l o r th€ rec t lo i t f i 
£iff« aui&.j>a£'lii«c;. i n 4Jabie IK;* i:'ra@ th& valu«B of l^ * i^ nd k ^ . t~^ '« •<|tzi* 
4 j»1 
l ibr ium ootietaut VCSJB oai-oulatet; to be 0.9x10 ri ^nhioh ^ar Identlooi 
vitliiA experiuesital ejpieor, t o t h a t 0*1x10 11*" ) det@rialned b^ " tho 
CQUiiibriau a tiiQd. Xht- '•sotivatioii wiieri^y *or the i'orvaru r^cruativr. 
tfoi- ricariy '^ caX thtit ui t h e 2?t?Vi-r&c reaot ion* 
ihe tifiKj ooasu®' oi tim iut^fraotlon ox 'von A. v i t h cmotivcf 
a»oiiOOuochari4c n iia< iy 4»2a^  ttti'lUijbclliffcrvlCX''**''*^^'^^'^^^^^'^' <^-* ''J*'^  
oy©t0uatical.^/ ofcu<Ued by ^I©g^ ©t o l . (1977) vho used flnoveacfmoe 
teiipejfaturr.'-juap reltijtatioii tcoimidut^* aa*.- kiiicftios va^ c:tudl< . in 
tht. *ir©otii;n ui" owa.'>l' ;^ fojssiiitio:! ao ir«ai ae i s that oi" dieooolati^ n 
at t^io pii Voiuee, iifii.iely a t T>H 5.5 -md 7 •2 , In th*i te^soratux't- rnzxt':^ 
1i'»5 • 20.1 ^m isi addi .^^a , tb€ th€»4iiodyria:ai.c p&X:,m;ttv% auiSfs ai-
o:it?ialny ciiiJit;*- %?ei» ai!:.o d©tc»aijQ©<l b^ ocu i l ib r lu i j at-thode v-hioh 
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oquil lbriuia dialyDie (i««oiitiett« ot eil«« %971t%)^ rhc r ceua t s ore 
iniaaarlaGd i n !i^ aba.o IA» BvidCTitly tlie ©quiiibrlttD OGneta.~:t oaloulc** 
%o& frosi the kl&«tio& (I^^^) a&a the 0Q«illbxrlim 1^^ ,^) <2^ta are 
ocs^arahle* the a o t l v a t l ^ n enor^^lAe fo r the foxnrard oiiS r<Tere« 
reac t ions azK.- defIcil teiy hi^ >.:-:h©r tshaas t h a t ©35;i>ectei3i f c r a d i f fue ica -
ooiitroil0<! prooesG* AUrthor, tho oaae cmtha^l^' o h a n ^ s fo r t he 
bindia^: o t 4«'NSi8th^Iu£ih@llifcryX a «>i>i-aam.opysaiio0id6 to Con A MQ^ 
Aetersiiacsd both by kincitioo and •qt t iXiteiua m:% .udo* i^ 'oXXoviiii:' oon** 
olusiona were deiuoe^ oxi the baeie 9f the a:foro«aenti&na<S exper ii^i^ntal 
data* # i r e t , neithezr the fort^tird nor the baokva;?^ reaet lono are 
difl'UBXwn-oontroixed, b^^th arc^ oloi* proo©SG©0» second, t he laede of 
biji.dint.: ot 4-<K:'th5)'liiabelliff r y l oc •i>-acamopyr.-5aocid«) to Con \ rcnaliB 
• aoon t i a i i y the amm both a t pu §•$ j^jud 7*2« Xhe TcU-t:^  o£ the acst^i^ 
• a t i o n eiieri!,:^ aa %"el a© e i a i l a r i t ^ - i a tho v-rO-i*.-s of enthalpy ohai^tsj 
ea loula ted i r o a thi^ J^i^^etiot- auu equULibriuin da ta ar€ 0'.-iit,lc.tex^t with 
thc> aoueae^ Jon «\ <(• iJ^'and ^ ' * Uois^ex, fo r the i n t e r a c t i o n ol 
4«caeth^'laiabelJLiforyl oc«»i>-taajtiriopyranoaidc v i th Con A« 
Con A epeo i ' i a a l l ^ ' i n t e r a o t e v i th ;.^l^copi?oteice to t ra pi-efOipi-
t a t e tir.ioh o i. bt; jiBooivc<i with ©peoifio -''Ja^ar e*^;, tsethyl oc-i*-
a-ianop^^-inoQide• '^he l e c t i n , h;,.=we»er, t.^rmt, Golubl.: eosplexeo v i th 
ts^^roopeptidei. • Joi. A f o j^-ac inoulubio ooav'ies vr-th UrcUiOhcd , lyaonf^p-
tideD (-.^rern'r, 1979)* 
« i f 9 ^ 
1 . Ii itei .«i it lan Kith ^lvO0D€ t ldgf : 
The tO^copC'ptifie blMing: t o Oon A has Ij^ea e©aeral-.y studied 
\^ kmdotc lnor Iia?tei>-Xi^:.ibi",10ii tcsobiilque (Hai?d^:5^ and ao lds to in , 
1977)• i?or ejca«^l€ Xoua cjid l»«oii (1974) prepared gljrcopeptid©. l^ 
digcfstin ovoibuiuii-i, tsrariOf t rrir* ,aiid laaii»asiobulii i .'i ,v!ith psotkam 
and a t ai.«a the ixihlbl t ion of Caa A-dejstrao preoipifeln r© iatloii by 
tb©9e c;ijeopeptide?:.. Intftreetiix^:!..-, th« ^jlyoopeptid©^ v«re fotroager 
i sh ib i t c -^o f Oou /j^esEtr-.-ii prooipit lzi r«aOtlofi thi3» £K^tf-a^lO<*A'-«9»»o-
pyrsmt-side, Xfc*? f^tixklt^ of Oo® A t o r t&« i^ajoopeptidos ©tilRtiv*;; t c 
t^'At ioT a«tii^X D(«»i>»a«3miop/i?aix-.~!ld« ¥«re dettinaJLiieu fsoa -She ixililbi-
tioR atadieR. 'i^e rer.i..„ts c«{5 !^«ot©d tha t the rj^^fUQpei^tldeu- troa 
ovfilbujii- ehvv aasfims a f f i n i t y (200 fo ld) .olloyoa by the. giyoopap-
t idee from lfit:iui%otIc>bulla i-. (70 fo ld) and ti?ari.ti*.-^rciii (10 f o l d ) . 
toti#pherd u£i^ .<»at#?oaiery (197S) XtMjl&tei a«prjra£-ijayl oarbobydri te 
eoEtfUniiJt: t^eptidCBfroci avaibaiaic and ofc^sdied tfe«ir iiiterfiotlofi v i th 
Qon ,i by cuupetltiv® S»iiv...driC laethod xmitig p-nitronhoRyl o(-j>i-Ciaxu.o-
pyr;^i /eid«. The bindlrae of the i s o l a t e d Q-^rboh-drt^.tf ^lc%<^ aiuii© t o 
CCffi ;* uaa fouuc t o be only about 3f- of t h a t a©ai:urcd %dth the nTL^i^ 
a«X <5ly'30--€-^tid©,«s»pSMuil»ljRr t h e :'*olt^  ef «rotcin-?>t»otetri i n t e r ioU^r. 
d o r l a i tn« bloaxa^: oi ovf^ltouaiiii glyoopeptide -.o Oon A (4*h©pherU toid 
i«)at*^oao«y, 1979)# *ihe tjlyoopoptides frotj r a t torr».iii c^lyoo'-Tjtelri 
have boeix foun;^ to i n h i b i t ion .Vfajoogen p»t-oi*-iltiri r e a o t i o n . Iha 
n^viXTTU. Ay00peptide was* abaat 20»26 tia»£i b e t t e r ln!%ifeitor oxd tiho 
aoiui.0 j.;lyuo::<i^tidc wa^ . abwut 9 tltaefe oore patctit icl-iibitcr thaii 
atihylOC-*/-taa..rfOpyrfaK>eido (.loi e t a i . , 1975)« £hi» I s uadorot'md-
m^m 
abl« sinoo the tieutroJl i^Od|>@ptid© vae? :,^ ioh i n £3am:ose «hll€ the 
etiKilod b'j ajc^iBi-iriis,. the cjKterjt gf j ^ t c c t l c n of the ; 'lycopeptldo on 
CcHBi V*?«T>haroee afi^iiJity oox;jusai ( • a r t K f t i t ®t cd.^ 19B0i« Shie t eoh-
n iqu t w^& Ub>md it» sti;4yitii; the l£it©raOtian of p£*oteogl7Oan0 l eo la t ea 
£Tim s>eior«tloRG c/f h u ^ u skin f lbvobla^ te v i t h the l e c t i n (;«hii«raatm 
©t a l . , 1978)« <;»< of the Isitv-vrntini^ observat ion vm t ha t t h e binu-
in,,: vae •er^' otruo*.. be-lun p i^ 5 .0 oiid tUnt the l e c t i n vas abXc t o bind 
the l ignad at m 4 .0 e-veo i » 1 4 iaethi'l 0( •i^-aiaisnopyranoeside • Above 
f»ii 5*0 th« 0p<&eiAic sa.ooharid« •pjt?ev€;rit0u thM bisifiiue of Proteqgly-
Qimjs^  to ihe a f i i a i t y OOIU^B. wttrprisii4,.;ly» glyoosaiaino^llyoanfi p»®-
pare<l frois tht^.e -pi-ioteoi^l^Oium ^ai ied to inter-'-ct v i th wors A l a 1 ^^  
uoaiuui aiUwride (^oliw-roijiii. « t a i . , , i''/fB'im *h'..&© ob©i£Vati.-oc ©K^J-
• aat t ha t the aoiis-oas'boh^prdrmto .joioty of elyco::Tei>ti6e ogneidf^rabiy 
©ntsojsoe t&<L affiiij.ty oi' Jon i l o r a £ir>«oifio l.tg.;vid» I t vouJld txxb 
ueec tha t the oa;'bu-hydrate ..lotiet;;,- ID ,?.<« r>rlfmi?y s i t e for I n t e r a o t i o r 
and oubiK.>.,;.*ut w-t;.biiiaativ.n of Con i^%-Xs'0op%p%i6M oom.lex oooure 
dua to th© p»ftt.-..o<, oi' iiu..£i—Gaocharice aoie ty iii the £ J^.ycop«;>'-^ tidv» 
n I^tt-r^^yatior. l i t h .-lyc<an2-ut..lna« 
«« 
i^ ha l a t e c a a t l o c o l Con A. \a.th £$lyco|jratv^iiie ha© bean 8tui-.»cC 
e i t h e r hy turbi^i£X-;tric oeti.-od or bv the a b i l i t y of 5.;iyco; r.,.tf4n to 
be ffetaiae«l oc Uoii i»w©piiat*oiso oolui^i. *'hs inter .uot ioa of *k)tt A w:it!:. 
a la.i*g« »UiS3bi'r Q£ , J^OGf.'"-^te-.na ixioluaii-c ribonuoj.eaH© Is (Goldcts^ic 
m^0m 
• t ca*p 1969), sHoiuwi <»c«atiilo agjt-lutisin (Podcier et a l . ^ 1974), 
peroxidase iiionnll3e^ck .^ o^^  rjot^lasoon, 1930), glfx»ooo osldaao (ut t rd ia 
«t a l . , 1979), ovallnuaAii ClC<nui^  azia ii«oiiy 1974), oiesrlsttlfatai^e (^ hi!)r>d 
et o l* , 1973), adid plM}0|>hfita£3@, D «i$::luoiiroaidaa« (ElBDto et a l» , 
1978), alkaline j)haei>h.ataee ii»at>ao.£' and ilodcox^^ 1960)f b^^viae plAwaa 
oxidase ( Z ^ i a t ^ i aad lasonatou, 1980), and radcish 3-fraotodidae« 
(i'aye and i^:!r;|i^ »:^ «auy 1979), b.ac be€>a ct^u^&d liy Xi^:ht oo-'-.ttarin^j; 
lai tbotil* Xa aach &aee, the oolubiil^iaticn o the aaitpl«j: by laetlis^ X 
a•iNCfiaBaopiTaoo© 14© iiidioatecl the arjcoixlc nacure oi the binding. 
m th t uXyooprotein bindxit to Ooh A dapecda on the <'xpa«.iirc of Jon 4 
ai^coifio oagorc a.ac-ly cluooiS'© imd. o-'imoBo in the pnatein, thoea 
gXyooprotcinn In ^ i c l i thece w^Ltdnea are not oxnooed e#t;. raotiou 1 
IB ovnlb oln (sihcnfaa «i and ifcntgooa-ir, 1*378)^  do i2ot in t i rao t with 
\km. A and, tharoi-^rey arc net i*otaineil on Oon .v»iiephac*ooc- ouauan* 
•iiaco cind iiuotiii (1'J77i atudi«»d th® ©i>€'Oifio i-iitereystiuG is^i MiU A 
with r a t l i v e r oir?ouiitin. th© l a t t . :: lnte...'uG't<}C witli eif. i e bi-. .-,1., 
ait© for Jon A with m aa aoiotion oonotoat o* ^•SjtlO ^r^ vjhich ie 
About 400 tlaoc tireator than that iseaj&uroa Tor actiii'l oc •i>-*ian .opyrw* 
aofiide• 
Luroiia e.. al# (1975) p^e-parod ini-olublc ooa-lexc-c o:- Ooii A 
'i*lth a lai\';t- niir,.5ber oi (jl^ooprut'j.^ii t.jAa^ Dcc lii-.e arylca^i'ataac, hyal-
urir.idfia^.. aad r;i.uccf:e oxidase• The eiizycie ae t iv i ty 1B thoDS oooplexea 
yerc aiiJC'Ct id«».i'-txo,'ii. -siv t autj i'ouiMi for free oiisyca^ o^ (.llia,uJ et 
aX«., 1973)• the iaijolubiiiaed onayoe hac beon nhivr^ to b€ 
axt3?t,iacly stable toworde heat aM ceai be- rvusoti a^voral tii*oo vjith-;ut 
•§9h» 
loflW oi a a t t i r l t y . u t a l i a ? a y binding ol Con A to bovine piikcaa miao 
oxidaec eXeo eaiiceci au ohaxtt^ ^ iJn I t e notlvlt^r ( I sh izak i m^ YOSOCAM, 
t9aO)« l i ih ib ivioa or i nac t lva t iwa of cl¥oor-^ot€>in eBByiS» Mi t t o 
In to rao t lon v i th ^n h aa -^ uocas: vher: the biisdlft;: oauiiefl a-ooaf oruo»* 
tio&al ohar^ x® ^^ '^ ^^ ^ onsyiM* Xfiaetlvatlon oi' (msytae aajr ALBO o<i9t^ 
I f tfcM^  Oiiapiex f vrcation de-areaseK the aiomoisi'bXltty of t&c* o o t i r e 
Blt« oX the en!5.;Se to t he eaba t ra te* ..atci'iiatiVGiy, thf: Ichib.. :,.ldr 
a»y tair© plaot If JOIB. A i*ss©l* Ox^i^hiii*^^. .»i.th 4ie 3ub3t3.-.'iti. {..ooLdz 
ioddor ©t i-a# U374i oyet-. uatioal,..j? liWessitLjated tho ttj*e'.*» 
aot ioa oi' w:„ii A vith .••ioi»us ooffiuuDio a£f 3.utijiai (it4J-)j a ioiat*u 
vfaioh a;:'eeil'i.ai^^' irit«r&otc v l th £^r.^aotu©o* '^ '^h^  t ioo c urt^e , . ^he 
S'daotian va^ ^ JUive-i^^^iiat .d i»^  xi...ht @oatt0::*iui'; ^aethwU. The in tvract iu i i 
feaa ot-adlou iu i>oti: tiac dla?w ct iono* ihe proc;ire©c o.. t^ lie l^ac-^vara :?vae4' 
t l o a \tj'U3 i'olijtscel b '^ ffleaetLirlfti^ th< deoivane IK tiurb^'ilty due to she 
e ia t lo i i riJB'. <.ifjo^ciatsi.o;', r a t e ccnotrtTito vort: dctei^iiiitivu -o bv 3 t-^r «• 
S a»d 0»C7 o iree.'©GUvcV. vho apparent ae vOiatioL jon-ta^it 
ca->.cii..,.ated frou «h r a t i o o^ .' the tvo irato ooiuittiji^w. %i;aL 43 p-- • The 
latter* i e abuut lOOC tLm-ti hi^^het* thaji tha t reportoc; ios' ©.jo i t eu/iaa4 
'2hecG data Bu^i^e-ottx. uljat aXtb tt*.:h t'm iii-,.t;ial reovc.iiitlvji ci^  vhc 
giyooprot*. in oooui^ D throu,:h i t «arbcti:7Vir-ite K3t»u.©t;i', «ii<j c^-a.^le:-; 
B«©iiK' to bC' . u r t h e r c-tn.bliis--£ by (.i-ra'Betn«iiproteti-i i;;t«raotiozi# Jo i re f 
baeok jwcc !;fet-tJlaesoB (liBO) s tudied the i n t o r e ^ - i a a oa. ^..ii A . i - h 
«*toO» 
olMMBrved that the t r m r i t l o i i toiiiperf,rtu?*fc- ui' peroxidase reia-loB iin-
affeot^d by bindiae:* 2hlc.. \wul.d im:jx t h a t the prot i a»vro t : lB I n t e r s 
aot lun ml h n'/u h-vv t^zoxk plaoe dur^a,: -Jon .v<»r>©ro;T,ldace oor3Mlei; 
formation « 
^^Wty et - i l . (t976> a^'ot'Tiitloni-iy IniruDtitjatea the inter*-
aot lon ot Joe I-^L aro»?' to hanrn. i - b ooblast inter£cr...G. They tjb-jerv-
C'fi •^ h.-.it the intense.:•. n wtU' a'oie ;c bir*u re won .•i« j^,;,;iroe':. oo U-..;. V^n 
iii ihc -proGcne' c- ,\ ^L uieth^l, oc •^-is.iiii^op/raii. oitic• .w«*';vor, the 
t2i^ <M> rotcii* t/a£i oiii^' pa r t i r i l i y s^ ^^ tajsrdij';.. on a oxailai? ciutaD cculii ' - j-
rtiteo v-itii §0/"* (v /v ; otii^jLc-ae ,l/o...:l, itnK j^Ut^cotR th^^t isttei'forrvi'i 
a•i— .^iaauotvr•••jfiwuicfc^ aaci JK):- iv /v ) ovl-j^i-uue .::i;/Col» I t wai. aleu vb-
iK r^vc^ u that atL-s '^i.crie ;:i.yc 1 oan b© ©utotitutt-d by di^-;caiit |, 1j2-::;.x>r>ia» 
SiQdiole^ or tetx'aolihyla.'i«cyiifu2 ohl--?.*io©» 2ht^ a€,' ex;«ri i i€atc i.-spiicato 
hydr«;,t.fcob^c int teraot i^n aurizu', the j -nt t raot ioi i b-: tvc©n irite.rf. r^.-t. rui4 
Joii A i4ator;xuG with a l-i ij' v a r i e ty >j-: c ^ i l c iii..ciii ii^ciuu,; iiuiuaa 
.uticdwicii*, 1i/76i -.ovo=,;rua6iv' ©^  til.»> l!3??ii}f r abb i t iipt.'u^vtuSvt: i..,*Cwi« 
oon et ai«,1972i,«..uii© 3'i?3 o©lio iinbfor ara'i v.aOhi..,1969j,.-V40-tra4..afo*' 
laed 525 c e l l e (wiia-.-.-.ti' t^ nu. •.ai.-Uryufc,|«J71>,polyiiU.trsii:i.Xu;r»-x:(' 5-'3 cuIJ.e 
ra t thy-iocyti'-; i->oi"mjiiP ot a l . , \ Jl(»% l^ai'sciati et :;a»,1977)t iiiicro-
pliac'^ ^e (iiooco et. t i i», 1J73l .-aabm^gcn- rsnd ^^oldEtt-in, 1'J7'JJ Jol'.-ctcin 
m6%^ 
«£: OQB k to 9&'L10 daiJ^^^ th^ix a ^ i ^ ^ i B a t l ^ . i ^f&oto » aiiiiiev oa? 
QbBmXmil ss^dli'lot^tloti @tiaid.i;ii^  have ^btim d^ jR?ic>& «»^ t«i Ocm A in 
1)l84inis m: ©cit«*4*''Me* 26*«> Jii&k4iJLlii»d isrivsfelViSJ h?-&ve jglQ^© Iseca t©s.te^ 
^d£ MiOlaiiJUfal adt lvi t^* Slii@ ii^ lises niS^' i^ i&Im e^up^ titlQh htivd 1M«B 
opdifi^S in, Ocm 4, as?© 9iiJ?lf©x^ a.-t piJ '^s-afclio, &M muimt ^^©«i|)e» 
eatt^j^orlie- ^il.«li ^^^^^ctatl tha t t^ i© @*%*?feosi,yI gTm^p^'^ -^Mh a irl. ^i 5«8 
V W ^ V J I F ^ ^ ^ M P 
iUmmltiC fit al«9 1971)* l]ci4iiioatlo& at 'AwtioXiG tprotapo t^ l a d , ^ 9 , 
t«traalt£o»r:»liQn)&y n&d li">eto&t|a iaida^BoXOy A^ai'^mem the polyeaeoh** 
s ide preolp i ta t i i / i i Bu^ ggei tia^: the involve>c»mt of tycoDliie in saooha^ 
r ide 1>ladiJii-: (ijoylc- iiad . i^acl t , 19^0)* ;?hi0 i s l ^ o r t a i i t l a v lev of 
tiM i^-ray ^a ta tihioh have ftsciettcd iy r 1;? an4 100 t c be- iooatec a t the 
«asbol]^ci2*Qte bintrin c i t e {Bsnimm GM& Alr^fiorth^ 1976)* The laudl* 
floati.^.« oi' a^ina groups hox^ been e^arrloa out uolA.;. fisetic (ji^ csTavaX 
«t a l . y 1 9 ^ ) « suo iziic (wimther ct al«« 1975)v and oale io ofihyAridM 
(IOQ»c» 19lf4)« Ail the thrt-e d^r ivnt ivfo of von .4 ©slot ae di. jerio 
op^olee ven a t a©uii o i pii« 2heoe doifivativeo have the 0EU» • p e o i f i -
o i ty tm^ blQdii^. bc-havlcur QC unoudiiied ^oi^ A (i«ooi3tie-iio et ai*« 
1977a| /^ .r-.^ Kx e t aL , , 1966) GUi3c*^^ i^i^ i ^hat the oacboh^'dsate bifj.a.lise 
0it€i vee iiataot a f t e r thc' laudlfioation o-. aulno (p?our)Ck« ^ e a b i l i t y 
oi a«et i l -Uoa 4 to r eao t %ilth aiatiMJoa A ore ©ia i l s r to t:.>j©e of 
nat ive i.GOtia ugt:^;.^^^!!:: t h a t thor.. nae ao ,,;roee oliariije i ^ the to3>» 
t-ari / otmicture ©f Ek>d4fl«.«ci ^n k (-*k:,'«ii»al vt aL.^ 1 ^ 1 ) • •»!!*& pr€w» 
oipi ' i ia r©aotii;?n v i t h r^olytjaoolmslde hae bcea • o«»i. t o depeii-.. otroii(:.A> 
(m ioa io otros.i-Uiii inorcae© I B iufiie otreiatjth iaaosjcaii. d the- pri<oi,4« 
t a t i u n * i lodif ieat loe oi' fiuaino c:*»o»ps iBoreaeos th# i>olubili ty oi' t he 
E».dliie<! p ro te in Tiotaag, 1374). Su^oio.yi.'^ed Qon a ci-chibite CJU ohar?^-' 
t e x l o t i o s o i i i i l a " to Joa 4, htiwever, the' de r iva t ive vao core re j j ie taat 
toiRirAs a l k a l i a c dena tura t ioa (i^fluiais and ^yolwk^ 1/74 / • 
Otmther e t a l , (1975) s tuciod biolc io;:a pro per t l e of aoe ty i -
anfi ouooiay^o^'ort .i# 2iicy ob©orV'.d t!mt both d«J2?ivatiVv.^ o caai;'j<! «t'>:iE. 
a s o l u t i a n t i t. o:. o e l l o , iioncvr j?, adtUtloo O- »\nti«HJofi A to ci^o.^inyl-
Ooa & baa teen Scmui ^o r ^ t o r ® nU tti« Mol^c^io^ aotivltsi^u tQvm& IA 
Ooift A tetsaeer* ^^oe i t e»^fic Ifhatt the 7al0»eO€ ol leotijs pla^e a Tozy 
Qn^iaJ; role in e:^resaiii^<: tho bioXoi;iool i^tivitle@ of the- looti&« 
i''i!ou t^iat tic:^  bt'oc et^atcd i t io Oiecis timt the ots^ueturc of 
QoA A, itw ^^oioooiiocdcul tK;b!sriGU£', ami it© ©peoifiait^ tilth s»m^a 
to earl»uhy<^rato sc: xiiueo, hcsve roeeivcd oaxlousi a^tteation, thit€ far* 
ilowovci?, iaopit© Oi the rWciiAahiXity oi' large h.:d^ oi d.ita on tha 
hindinu OJu' oartK>h^dra-^e to «),N>xi \^ the e%r,ot natttro ol the J^taraotioa 
io 70t wO h ^tui^; ciiic-^dut^il. I t Jiao h&en oui^cctecl that poler iiii* 
toraotioa£- m^ iapi>-ttm« Ic *he b-.a-iij{i; of oGi'holwdiiate to Oori k 
(Bamlstaa an4 Uoldet i a , 19771 i*a aad O-.ldut i a , 1967at iore ta sad ^idf* 
ut^ljft, tSTTOt Uoylc <:t a l# , 196B)* the f ot that b.xv.ai; or ^^seihjrl-
t^beiliff/r^l oc-i)«K3cajiiio^yraa::.a4dc to Jo» & vac afioc^apanlod hy 
a^prooiatac Cif^QT rvae i« entropy (Lovatlona et al#^ 197/a) precluded 
the pg«£sihl0 iKTolvoiaeat oi' €aatrop;v'«<irl'VeB ,b;^ dr©;>hoblc latcr-iotioae 
durlae the saaoti^a of Uon A yl th ©art>oix;a3?a*e• UOIKISVCJ?, i£ the* 
involve cent of hydi^oi^kobic iatoRiOtioii i c o.>ja^lot€a:.' csto-UMeiS I t v i i i 
ho dif . i oa l t to aaoouat lo r the obaervatioac' that apciar cubotitucnt 
in t^ @ e(p<&o«i'io ia>a0O{:]^ ohai?id'' atlmainta<a i t o binding'; to '^n A ( i i a r^ 
laaa aaa wold© oAa, iKli 'l^i^ntlQua ot a l» , 1975, 1975) an4 tiiat i»» 
o£OQ£«e ixi the hy^ :^'..aa2?boa ohaia oi aa aXooh^X ni»<;ali'i03S£ibtl^  i^ -.oroa;':t>i 
i t o oaj»ao4ty to ia. llJit Uon /k«-T[!fOly0uaohas'i«lc intoanaotivn (l-'lcy aii^ 
Jiacniokf 1970} • 'iSmem %&kcn to^otha^* ^i th tho ohoer^atioa that tha 
••64* 
^iife#i with 0«l il iWJ'^ Kyl oc -i) a!n -^iC||/'yeeii>c5ide i^tjo 50f> (vA) otl^yloae 
gl^acX lss% ^©oi-d SkfOt 0(3 el«t«4 1^ the o^gor alon-e (i>c\'^ :j' «^ al*» 
pat® JUa :-'*ci5;ia l^ir.;,ii^ €1* &is^^ to itas A« I t t;s!>u3;.*^ | tte- '^osro.;'* ,^'l>e 
£52Nre©pr»siteiii|if x^mlij iaeffe ai^jsel^'" sal 4..; tlio sti^xstfitarr^l 0©i3i4fcSJ.t»/ oa^  
sfito mM/m' g^ .73(©«wis4€^ iis ^^ itsti tiic lest;!!': tdax b«' imm T^fu^vrnkt for 
t ^ £>%asl^  051 5,^a ^^ «*®sIA i ivtcieaotiosi . 2liJJ3 li:> t o t h e o^.-iee oC acv-;U-
tsoiii to ^^ 1^ A teae tee^a-fei^iat^d. ait .:ii*if©s?©t:it tessperatuiKiS fait JUJ ulie 
m.i^Ql0 mb^Mm si^Qyl, -^tJi^l^^^ {jXirooXp a^J^tsljyl ^uifosMif, tiji-vfi^  
Q^&oba^niB m ^o^obiivy p&poinxi&m^ ovrdtnu^dii* oc "Chsmsttf/pQlmii^ 
'^ iC>ni caaesioal Odcipflti^ ', ll'^ i-^ ** Cath<»!'si& 1 | fi^ oia buffalo litres imo 
obtr.iiiir-s froa i^ Ese Uterrir Eau? ami oMokfta f3^ ;:'«««ftiit9 ovoatioold «Q« 
obtttlfUE^ 'd froa £lr«ii4b£.:;lui,tttllah of this l a ^ r a t o s y * 
BaffeXo fib-riao0<m tK3#d i& thle 8t«d^ mm i solated oosoatiiOi^ tOT 
tti© prQ0oa'sM?o of usM (f'J^I)* J^efe oi'0rat*>t2 pl^^aa iiii0 oliilleil ID 
' an i©fi"*i>r:itli, Hk) tkJLB v&j uM&<^ ooii ethisjaol \iith ©oaetgaat s t i s r i ag 
a t 0*2**a t© a i l a a i ooao^utratioa of 8^ C^A)* i* «SM3 teept fo* 12 
home at 4 a« i^^ preol l^ te t* ««fl ooll«otea bjr eeisftrlfu^&tio& at 4 C 
l a m i^jtml & 34 A 'ipefri^2^ai©t^ oectr l f ii0&* 2lt# pspc-'dipitt^te naci die* 
a&l'Vod m Ov^ f"- ( I ^ T ) @o(iiit»a oltsrat© ooXutiott and vae pipoolpitatea 
three %U^& vXth 90/^ iW^) uatrn'^tton ox- tmrnxULvtii rnxxfatc, '2he pre-
el]^it.it# thofi ab:-a..n@«l voie diegoX'vM i s Cli»06 H oodlua ptu>ophAtc bufffi^ 
jpfl 7«2« I t ^tm thi^n tr&n%Q^ «dth aot lvatM eUaa^Odal* "Sim protein 
%bmB obtained %m» ttse^ iti tliln @t';.^* 
t a ^ ^ M t 
•^6*» 
H^d»liKi.cust4n mi© ^reparofi attooediUsc; to the j:s©ti:ji©d deiJO»i^ ©«i t»S^  
a»i»sre im^ ^toiB (1994)* i^» O^croe^  of a in^Ar ln mB die@olved In 23 Ql 
ot nati^r at 90^0* Mtr^ s&. &£ 20^ asoorblo acid tiao then iM»& eXovly 
t© tlws ai-otoydrin e^intlfi^ Kith ©oaatayst ctl3es?i3ae» ffe© »©rs,otlo» iia© 
oSJovod to take pla06 for 30 olaut©© without fwrthes? h#atia'i« 1h« 
liyd»la40JBtiti oryetal© i»«re f i l t e r e d , imohetS I'ith otiiIXe{! «ater oa a 
Buoliaei? f ua»«X, asia dr4©tl i» a d©si«oiito»« *m« jreUd mc3 usually 
Oth«r elMKaioaic: pUBJOhaSfK,! fsroa .^»l,;-iBa CShtealo^ -O, QompBxt^^ U«A 
ljivil-ad«di a^oi.:.. 'be-jft jaftf^ O., deactrtMi (tarp«j S-^6)» Qyeto« ^l^Q(s^n (type 
XI)f Eiv:thyl oc-»i«iia.Jiopy«Mk©ei.de, js^tl^l a ••l> '^;LttoopyrQaoQid©, aoo«»a»» 
BXe BrJJUiant blue -i^  i>«^ 34»<it^ l ts^ptepl&aiimaidey m^ JOOC^UBOIO ..>rllli«» 
0&'t hlm^ 4i^ 230» 
giyool, 1^4«^oJtfjiip pPDpyl©»© t;i/ool, ia-4xiti:?&:>i,|jKlr^ '*'*="'**^^» gluooeej 
ac^lmt elilorid^y i3a(:,'£.e-aiui^  ao^tato^ oaiolim ooctat^y h^dfozy^aaooiUuQ j 
0l)JLori4e^ sadima ao«tatcj, oodlua Oci^ l^xaaate, f*odi«u M^dS'-.J^on pl\u€3-
jdiato, ortlto^toooptorlc sold, bydrooliiorio a d d , fntifurie aeid, aoctic 
aoidy QOidua t«t»!j|jorat€, potf^^isitio ftydrog©n phtfeaX. t 0 , ooisiuo pwt.us-
>iliiA hydroadd©, sodluia tins^jstate, aad 0..J«I1BQ Ijjdruitide ^jro pui:*ofa-;«©d 
tnm UUif a«lxa x<«boratorl@€ (Z»aia) Iftd*, iktiabsty* 
She oh«waioais puroha0«d fsj'oa ! • fiBseli^  O-ei'aiaiiy, wr©i cx^t!^! 
ftBidosa^%i»;:?r.-C ojoa 0alaoto®«'-» GsiJ, .:j,ot4^ oe igtaQ xreorj^ .- t;:4J.iscd fsrea vatex 
-MTths^ jn 1 a l s tu :^ t^ r. the «liit© 0r?i»til.ar ria««3 «ae dried in a d s s l -
m$*Jm 
m>r© ofetalaed fisoa lti««pE.moia Fia© 'JhesaioalQ, UppeaLa, wwc-^ fien. iJe-'^ 'hft«« 
«Ja€& Deem c«al f^ i4 iiaot-o a^ ,3? ifer-. froa i>ifoe *«aboratoirleB, 
Slfi'Sa 5aB8k b^.ift iaecil wa*;- .>©«ei ;iut li t a few exp«ria®»t© JjdUou pi»!»cu?»p» 
t lon waft tiasiXo^ed* 
Otli«r ehei>ilO':ils wltb the i r ©OUJPO€-S l a pai?i.nttiece® nosci aooGrbio 
aold, stfs.oiilyi^ culfatci, piMKspl («^iral>i.ai. tU (^m^ujoakB^ Ind ia) , gl^'de-
(E»ii»sQk I'vt* iitd«, Inc^la), auooinic; anttydrMc, Qinr^drla^ m.tiU*aa diH> 
daoyl Bttitate, .bi«oa»|>henol M.ii« <Blli, Engiaiid), ©OGIU.^  fife:.-iiwhydroeeo 
pli©!3pho,t«, 6&tliui3 aoiyb<|f--t« (litrgotyne BurbiOces imd <^»|, I M l a ) , 
©oflitiia aaide U*o3Lski«^ odohsyrifiiki cai«*iEii<»m© ^li^io^if Pclaad), ^lily-
H*SS»»£}a@ 4MNsg|>aivrt I'hiXadolpiiifXy U;»A« I'-mXlpor^ flXter@ (pare i^las^ 
0»45 pnrO were purtibaaad fro© iltlllporo QQvporsktimi^ »-iaifyl«43ftd|j Ui> ,^ 
iUi2 gia©-© distill©ci water wao uecfd f&E'Gu,.hout theoc ctuiaios. 
3lM» |ki tmastvasimmnliki v«r& awlo o l t h e r on .^JLioo laodol Ll«»10 pH 
wi te r or on ^v idi^l ta l pil csoter laodel pll 5^51 readisi^, cno^tktmareth of 
a pu tt&lt* In the I'vruer oa&o at- J^ULou .^Xaas e leutruao asaa ft «atiu?.'>* 
tod OiiloCMil Cil^ fOtrvaCi woro u@C'C« Ijfi the Isxttev a elt^-;;lo ocfittoittatioa 
©Xeotrowfc iiais u{&C'ii» Ifei'o^ *© thfc actui.ul y©c;o«s.H'iaeiite the iiietruiaurite 
«©re ©t-riTidartlisca vlth 0*05 i-i pottiUcit:® hy<!x?ogeiri pfethcslato {vt^se p.. 
ijrir taicen t o be 4*0 a t 25^0> t c th© ao id lc pii T^ Um sik. %;ith 0»01 »'i 
codlua te^traborat«^ (th© pii of th© so lu t i on ura© 9«2 at 25*^) ir. t he 
2 , iJl4,iL^a]?fiftgifUgit aea-agiv-igiiiif» 
Jui£dit aba©rt"»tlon raoiiaurt-iaiasts in tho ultr^^viw-lct re. iivR w©re ondo 
on wafl <*9lm» 8n€'(stror^0toi*r:tcr i-aodel VoU^ iwP usinr quar ts ouvetlee ol 
1 022 ligh-b -|>atli» In th© vit»4blf' r«ii,r,ion, tho sy5a;:'!ur-;;..>ent£; ¥»r'# .a^ d^f? 
on yji J tmior wpeot?n3fhotaiaet':-:r ac^fiel G;>^ Q6€I3 UKJIJSC" peropi's c r lact* 
Ci'ietoicion OptlCfil v©il£> ihoroal ^^jsilioater i.liait©d, ^^^a-land) auvet-
to s of t Ow ii,,,h^-p':il;h. 
Bovarjj anootffofiucruisrter uei^:* 0.2 or 0»5 a , a l i t y l d t h . 
4 * i-:iaiyfMi,tvy.iiiiMti^ f! m l nX9,iK%m^Mm^iilQ,* \ 
[ 
8«2 vc^ e |»erfor^d afiooiTdifi^ : to the i^tiiod of Bsnrlo (19^ )• 
i s ) 'i?i»uty 0 i ^ t t;,sa«i oi aaiT^asM© aua 0»72 s ^ iV^ii•«£•;)tlijrl^ 
(%) one hundred fliXXUi««^ ol 5*0 il -Jiti^a/liQl \m£tet^ 9II 9» eo]»» 
(0) iimonXtm peraolfate eolutiott bi^lnc: a oonoentSBtloii vif 0»5f^  
( V r ) mm pT^p&te€ by diOQolviat:; 0#3 g ©t ^® sjttJJKi ^O,* in 100 i^ 
of nator* Ciily tve^ i l^ p2?ifpar«?<2 eoXtitlon was ueod. 
fb© ©i2iaJl-t|joro «aist«re nws |?nj|mre4 bgr a.;,.3cir4i S BH of baffer 
oatal^ot (b)^ 14*9 sa of 8i03^Sior soli^tioB U ) t 0*1 na oi inator end 
2^ C3l of the mm>nl\m poraulf?it@ ooXuticm (a)« 
£^124>idn4' solutionia «re3?« mn&e for l^ tu: pvepc^atioiL of loj^oe* 
(a) Hi^ i^noa&r etolutloa do£ita^ ja®<i 10 i; of ao::'yl{iaidc aa4 2»^ B 
" 
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(b) On© huMrea nli:Lilit3?e ool;..tlv;n of 0 .5 -3 i^toZ-ivl buffer, 
p^ i 8»0^ ooataliitea 0*46 sa oi ii^ ^^u^* 
(d) Ihe Sttoroec 0o ly t lo» e©Bit.r:iined 40 g of jsts^ j^ 'a-'? !» 100 rail of 
water* 
The lart.;«s—po?"* aJjcttari uas isa^epariBfi Iby iadstio^i 1 laX of th© bitff©i> 
ea «ataly«»t ( b i , 2 ua uf a&nom-r «2oIutlQii ( a ) , 1 a l o* r ibof lav in 
eoXuti'-& (o/^ana 4 oI o-*' auorouc i^'olution (dj« 
'fh© tabf»£- U1»'*5xO#6 Ota) mer*e ole-^Tied r i ^ n t t d th deteitJ^^t ®olu-» 
tlosi saul then •^xh ohrosiic ••joi^t fin^illy th,-.;; ^o^-e wr^ shec* tilth dlr-^ 
t i l l e d iRiter« JJie oleanect ei#otJ?or.^iorf5eiic tub«e wave siliooni.s€<a by 
i'.ecpin .^^  tbca i& 5^ (v/""/ «iiolilor«3dim<&ti'\yiella&e in chloroi'orsa for 
1-2 siiaaut®6» 'ilie- tubou ii«re iield v e r t i c a l l y in a stand b^ * icoer t ia t i 
t l i c i r otm «id i a the well:- of p l a^ t io 0i&p6» Abotat 2.5 sil of ocirJ.l» 
pori eo lu t ioa vao s^ dAeu. t» to o«ioh t u b e , h fev droise of «atc-r vaa 
oarefui • ^ •" lay«2?<^ «^  ov«fr the g©i uu lu t loa tu oak© a oxaov.th Buri'ac* . 
fhe tubce %«»2?e ^ept ^or about ha i r 'an hour a t roi^a tcraporatitre a i ' t r r 
%^lah a o loar into?^*f lOo ap/.-tf'^ rv-d betwe«Ei buffer oi»u ^ t i a liic^oitir^t^ 
th« coiap3,vtlvin ci po lyae i ' i ea t ioa . s-jit^ -r In urpg«.'r Issytx oi. tho aai i l l -
pore «?el wa© ooiapXctei^ v*jmjiir&d mm 0 .2 til o* iarfco—jxuri' Edxtta?'- vai'i' 
po-urod on the t:jia-il«»pore ^-el i n eaoi tub-., n Cots deo^ t^j gi vat'i." 
0^U 
%€0 layered a© &fA'yre» rjae tuboe yvc^ «-«pt under fiuor-^Goent tub* 
for haii ' ;:ai hc^ur fo r phatopolyiserisaljioii darliit; vM.ah tbe lor. .©^or« 
lai^^or tunii. c isfalto. itie ^Biater was r€?;,.jevc^ ; i'roa the u p«r lar^-;©-»osf€i 
{;ei« /*t>out 100»300 |jit:; oi' prottija i n 0 .2 cii lor^.e-i^i-^Jre Ox^iutioii wao 
Q.pplX&(i on each tu^oe ajftd photopoX^tmrlt^d B» l^exo?c* !%« t u t e e ve;e 
then pi.aooc; tn ari ei©otro«»teoretio taufe suoh tha t tJ 'wlr Ig«ex> •mt) 
HfO?^ ' oubsierg^ed ir* i«h# bufi^c'S' of Xv^ wi-'r aiaaabesr %ihja.e -;helr apj>er eM0 
Tser^ ? i » the bufi'ej? oi th« ttpp«r ohamlMir* A f©* aj^opi; Qi Q*01f^  (« / • ) 
brociopneaoi blue wae cli»©o.'.v©a in th« buXft'-r of upp«ff oliuiabor. I n i -
t l a l - y a saal i . ancxiio owjwr«.nt of 2 oA p«r tubt-; «^0 paeeedi t i l l th® 
d^t band enter&d the ££aMLLl«»p02r@ g«l« Then the oorrent vaa iccreaoeu 
to 2.5»3 «aA per tub«3» Ilie ©lectrophor*:ais wae p^rfcraeci a t room teja-
peratur© fo r tfei-- -IJK: a hal f hour* Th© gelti '^evo retaave^ from the 
giAusi tubftG otaioitt. iR 1^ (v/v) anidoochvaifts 0oluti£>xi in 1^ ( V / T ) • 
aoc^tio mild ^or hal^'' ao haur* 'The d@3talniii:..: of the gol& iiaL^  skcl-u.ev<» 
ed in tO; (v/v) a o r t i c a o i d . 
9* ^ p ^ w i ^^w.;rJL tf.:4lalf awiYfy?a>/.jirA.»iiiif a4a's fifiJi.,tfi.^fitir«t7^iwgv{a'i» 
;»odlua dodeo^'l ou...i'atc T'Olyoorylai^ide ,g».'i ©leotrorh.irt-'Sis wflys 
pefX\.i?i^d aooorciin^ to the uethwl of fee be r e t ! i l , (1972) iti i^-yro-^rigg. 
suab s^ -i- ©leotrophoret io app^iratiMs, s ^o^ J 2 6 » ?HC :a*oc<?dur-e ocr.»« 
ioycd «a.'' aiJ l\.llo%?':'i 
She t'la*^ plater we:::^ - Viiahed ths^ ^ .^-aut^ hly i'JXGt %4th d^vtergc-rit 
then cipi^fQd in chr..'.iio aoia '©j? ov©nii^;ht. tXil'^ «a0 ^hf;t, ifcioliec; *.,th 
-7»« 
dxetiXied watcju' imd war. dri t-u. After aiiiOwSiiaatioa ^%h 5^ iv/x) 
diOliloroaii.iet!va-lloa«-- !.• olilo'.^of ....^ '% thi*e© nojrs-^ 0K strip© pff«c'Vioua3.y 
lubri«r'.t©<i vi.t.'. vamiua .xt. osac wer© i':.,i;ed mi th© thro© aides of the 
p in tc» ,\ BeoQii(2 sjlase ; i a t « \«aG •.uaoca on thx^ - top of the st..-ir^« 
!»Jhe t^ ^o lof-o - lo t : n tjei^ thon pj??;.0©©d v±th the help of oilr>8 f^r 
iiaXr .^ 1 hott - to onmiffC' eealir-:> I'hcs aiotario^v bv.-tvecx, the tt.fO pl-;-;.()8 
«ai3 aik>out 1*5 asi* 
A aonooer eo iu t i an cuntnxnisiil ^Q> i^ /v) aoryl«yaiac, 0 .265^(^v) 
bi©4ior^j.aaiat. :and Q.2!?',- (%»/•) sua ;ontui4 p«i:^>uiiut« vasi pj?«part.-£i i a 
iiwdfe©-;! sui.fatf# A'W t i i i s s o l u t i o a vafi a4a©cl 0»2J^  (v/v) f-..!-*., 2h« 
aiixtu--® vau ti'ii^ '-rou kA^ st^rrvcl a»c wae x i l l e d i n t h t epace bettv#aa 
the twu ij.iatCi-# \, tjerfi^ ,3t!3s ai^rio vl th a iae outs or ciqual Jiia*-- «a£ 
i£iS«(rttd iijto «ae o:.^ ei- axde oi th© tt«3 --I'tc^i. J^ he platoe vert? hold 
irerti.Cia-.>- a t ro>,.id tesa^teratuiM i'or 20 a iuuteo dumrsg tidaiob tht r,el 
w&a pCyL '^.-.*::.i»©ii« i'h© o..^ att waK etirM'uliy rea..V'-d tiih„eb produced aii^e 
wtiljie i u r vUfe ai/jAioatifc;. ox proteii^ 8aapl«;>©# fhfe ^ . l i s vmre wai^ hed 
\aLth 0»04 H eoaAua j^iosphatc b^xi'fer, ph 7»2» -'he loner pcrsnex 
otrit;^' sinfi o i i p s were Osiir* i 'uily retaavod, I'he p l a t e s vert plaoed ver» 
t i o a l l y iiato the ©ieatrophoret ia asparatuij esu^S w©r© t ightcaeu T=;ith 
eorevD• 
5?h© £>itt3plci. ui." tf' ,.ai.\ire<i ••••.;\^ t<: ina 'lOre ^repiiT'. d l»y the 
ocihod 0- : tbe-- a^ iu ...i^tjura i1969;» *hti aa;:iier :iff<jti»~iiii td.t.; t h e i r 
aoleoivinr wG'i.;:hts in parent her ec \^TC Q^^tool^roao £ (11»700}, qyo^jio* 
l>ln C1?,2X)),cc«oh^aatr;7oeln4^C«JS (25,700) , pcpr^iji^C^n (40,000) , cvf-a-
"buxiln (43,000)^-nd b-/in© Rr uc ;::abufi4r. (67,000)# A ??olittl n of 
eaoh pro te in (.- tx/cHj m^^ tm- n i n 2-, (^/v) sjodiim <io4eoji iiua.r--ite 
Polufeiy» ijia-- b ©uiit to roofs t«^er?itui*e onj.; V&P miM.vd v i th 11' (v/v/ 
(39**v) for over «,. . h t . *ti».' ...^lutioae oi deiiuttir«>4 protoiixs^ \*©r© 
HiJcea ¥it.ii feisr diw^ '-t^ - of lyoe ro l ana 0»02;- (tv'v) ^- l>2X>u&pbCiaol bii ie. 
©d w^th 0,04 .^  ijociluiu pfV'iii.-hate bu i^er , 1.2^cont':inXm 0.2;- ( V ^ ) 
Bi,<;.»i:iia <iudec./i suif i i tc* yhe i)ttbixl€s t r ap e«i in th© Xo%f©r portiui-i ox 
the i,':.^ ! «©••••;• st:..ioVi d v i th tlm htalp of a bt^jit £iec'.:-.le • 4 fr^/t-li:. '-. ai.">» 
pl# (0,0'•O.D!;; 2^) coitt;lXii.^i^s: f?0«10C) .^:; of p$*t>Di.-ii. vsie apniir>u or> zbib 
top o* "^ h^  «-i.« ..h". buX.:©r ir-a th«iii la/e'% u anv^efui ;• s>v^  ? tht: 
eaa rde . -•he uj>,j©r ahiiialstr wac aiiJO Allied •yith Q«04 --• ."oulu*w! --c-• • 
nhat© buffer , nli 7»«'*f<3ci^ .'S'^ -'i'iir**-; 0.2-;. ( i^v) no 1-ur.t dodearl f.v*'.!.:;/»*'••• 
jyti '?ic.:.-iic aursre^.t oi: 30 mA wa*.: applie^d i o r I^st^  i iu . t iBl tri^' noc? ^ t 
>U Vwi.tsfc>» Xlie i l i otro:v.orcc-is *ac cj^ocrietti out for abeat 10 h..u"s 
<iur^ii. l a l ch tht' o^ -e i^K/Vf^d ibout tb.r©©«i^053;'tb af ^ he u'; a. lf.'4.^,th oa 
^he ni.ute# .. c s>i Xii^ica.it riBo irs ; IT tfciaperuturt.- yam ooc- -vcu o?;;^-
ir%:; f-.lt.s3't;rv:>horeoi; • .m'tv i:- c^ .-a i- tic,u oi i.hc oi'.'Ct3?Q?):.ort;i.:,i,t i,.;c i,el 
|].i.-;t<o vo:^ !a«p-vr.itt'C v..utn tfu- help t;;*' a ri£.e ;j4:t t l m i t ' r rr..-, a 
I 
<^4m 
SiM 0taifiiii,r: Q3aCL d«0ta4J&iAt': of protein b>cmds in the g€l «9r« 
(11) 10^ (vA) a-pffopaael l a fOfi (vA) afic*tle acid ©ontaia* 
im, GmQO^r* (Vv) Qc^ma&A* u-eiX lant blwe PJ*2^* 
1 M ) 10-/-' t ^A) a»©*ie sold eoatalnizi^ 0*0025^^ (tj/v) ao<^aaa» 
010 BiziXiiGjst laue at>i2$0* 
%e olali K«i3. Has dl|>r>«4 1» ooltitlasi (1) foi? 24- ISIOYHMQI tilth eai^ ^eitant 
•tl»rla^'# I t *i!as th©» tr^-ated ^-Ith aolutlon (11/ f r at lmm% 10 
hovmt ami «ac tihea kept i c eolutl^m (114.) ^or averjai,^t« Protein 
\mMQ 1101*0 eXear at th ie Q%i.s^» -2h0 t>e0ii;c;rou4au oclotir or the slab 
woe veac^v^a l»y rei;j®at«€i i«i8liiii<.; idth ©oiutloo (lv)# 
30tic- sela'oiv© @©Ml.it^ oi' pustela bcsMe tsao d«t©a'*eilBc-d as 
m ^o^ttHPoe traarcrscd l>y thc^ protein banc te om / | \ 
SotaX icsairSh of th© gel r«l« t^e l^i oa 
*?r5-" 
6. pi»tenfc±nfttlc.n o£ iQg^>tcin flQri»-ntrati..nt 
a i , ,1951 ) , aye biasdlR .-i^lriod (-^eeyOl'or'J^ 1976) aja<i b^ s,-!ectrO:%hi>to-
las'trie iaethou* 
The ao'itied oi' i*oiary c t a l t {iSj^i vusiJi,: so l ie-phenol a»r.! 
the foll-owi».£:. Eteimier* 
fbdt* ^^ a^t!€>»t vas prepared by tho Jicthod r^-oomaetid^ by 
fo l in cMid viooa-itmi (1927)* .i-'o a - i ^ l i t r e f l a t b.,.;<ttoa i:i^^t mtr^ 
aAded 100 .•;ra.Ms of o«u4im tiin. . a t a t c , 25 g^siae of ©odiu^i ,-jol;^ *bdr t c , 
50 dl oi: ?^ i= orthop:.uBpi:yirio aoid, too ^a of hydroOi-a.oi?io aciti rj,.-d 
700 a l &r wattr# '^ h© tXemk nat OvVer*''-5 with a b:**^;; xvpes aiiu r e i i u x -
©4 for about IG fc^^urBp i?he i'laali wtis taken out aad !50 fTiuos ox l i « 
tbiu*'; miiiatc, 50 a l wat^ir^ aik. few Aroim of i icaiid bn^aiiu.' ««/•<:. ridc^ed. 
•Hi© uiatur© wac at,?.in boi led teithuut ooati®].eGr for 1C sainutc:,- tw rw-
csove ejsoeci! bivjai*:.©. *'be ^uttd voXuia© of .*.A- eoatcn ,e o. the fla'-l;. 
wac 63au© to oa© l i i i r e wit.; ^titer^ i t was f i i t e r e d m^ fitcrea tn an 
aaiXTr oo ic r tu bi^ttXe. ibe rc-i|fisi^t tlteu*e obtaia«cs «ati dilutocl In the 
s-atio of 1l4 b« f ow* t;K.>e. 
iijXXmikn,:, BOAUtion-a tjere at^ao fo:" the pirep-irntioL of 
2SI Uupric Fuifate ( V / T ) 
^ 9 above t^olutloii.^ iNire £31x04 iri IHB r a t i o ox^  lOOllil 
t o e^ive a lii^ht blue colored £H>lutloa» i t va© filtejyed before uee. 
Appropriate voluiw© oX the ^^irot^in ool-at4tm was taker. 
a£ui i t va€ liace 1 tol ^ i t b 0«2 >^  £^ oc«ius» ohiorldo* To tM.--.> v«e addod 
$ aX of tv9^tQ,j prepared o©r.r.*©r »eae:.«^-iit. i w tubvs %ierfc aiieJ^ fen wifl 
Jtopt a t rou® tt>»'>t'r»ture iTor to laijautifK aiTtcr %.'hioh 1 aX of d i lu ted 
#olXn«^«©n.jl reageiit ¥•» added am; £iix«sd» 'rbe^  t«b<-s v;^ erc kept a t I*QM 
te.Qp#rature fo r 5G siiautea mA read a t 650 am. A standai^d ourv« etioitfi 
i n i'it.-9 *ti© obtcaiii' d by tjikint,: tUfi'©rei*t oor»of .ntrationa of Coti A fm^ 
oeaeufia, tl:ys oyjtiofd der i . i ty a t 650 Hi3« Sh® coaoimtrjition ol" Joe A 
%m,& <let©r»iiia*:c fijp€?otrophotOi-K.:trlOriL^j tE;iii4s t3»7 ae the vait'se of ^ J ^ 
a t 280 li^. (i'^voiisic ot fs l , , t972)« 
i»il.ii2jat l>iu« *i—250 was w£::-ed iia laooituriij/j olr^offiatosraphic c^ltinns. 
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i'-ifliy aULlicffaaa oX Coaaasci© I i r i l i l :mt b l u e ^^250 wa© d i e -
50lire<l m 25 ^ . oi" d i o t i l l o e r eo t i f i ed fir^irit rs.d th®a 50 o l of o^tho-
plio®photlo afiic'^  wao ada^^d. 'In© jaiJBt-Bi«e vm tbon d i l u t e e &© 500 cd.. 
fh€i Jrrto,it>rd»e roaiicnt thuf- prtp^yp©.' woe iTilteraa be* ,^;^ © uee* 
Abowit 0.1 • 0«2 ol 01" the Qtflm^nt wat> tal^ca i » dii'f er. r.t 
••©t lu'aefi and 5 a i o.i t he 3ra<ifoxrd" tt 3ref*^ent '»»£• idded. ."ii'ter 15 
fltUsutjjf., th® aboorbeuio© of the blue* oolor<'-'J c-olution wai'3 r«i*a« at 
595 »»a ^'a-i.a8t a bjank liftiioh ooiitaitstci, buffer int^tead ef pro*eia 0o-» 
latio!i# All {iinBcwaire® ttsef in tliJ.^ psx-osdure wore vaBiieci v i th chro— 
alo riQi'^. Binoe the dye aioo Ivee oci©"' ^it l i OoflBEKWi de te rgc r t iu 
I'D? pr«oiiie$ aoa^uretaento th& oonoefitreitloa of Con n vas 
d#teralr4©d D; ©otrephoto«?tr ic«l .y u«iB^ t3»7 a© the spt'Oifio extiiio— 
tAcja ooeff io ie i i t , B|J.^» lat 280 oa mt |>B 7*0 or 12.4 a t p ! 5.0 (i4ei'iti>» 
at© ©t a l . , t972)# A •.»5JLu® of 7«1 ©t 280 an X'of «;;t>€.oii.lc ext/iaotic-c 
coe f t io ien t of ovcJLbusjln t » 0»06 ii ^ d l u ^ phoephat<>. 'o-a£ e:.', p/i 7 . 0 , 
%BQ ©ii53lo^©4 l a the detes3aijititi.,:n of protei i i CQitt06£itratlt>ji (.^ 
^ « oonocritratlatu- of polyoaooharide© aiid he^iit'ee v«re detoir4itii\ed 
by the is^rthod of Dubois tvt t a . (1965) UKJIH© •nheriol aiid ©ulfyiric *?id« 
A pteec©! ea lu t l o n (100 EJt^ yiai; wa« fjif©|vare-d 1» water oad vas ueed 
Wf^^ 
tih2?c;>u^ .liout tilt.DO e t u a i e e . 
JippTopriati vuiaaiee of i»-c3.ti«c»e so lu t i on o u n t a i a i i ^ 10*10C p*^  
of thc' oaeohai-iu© «©:^' p i c c t t e ^ i n imria'^o t e t t tuh^o rj&d wore taa^t 
2 ol %ilth wp.ter. unc c l l l i l i t r e o.f ti:,em..X riOlu ..ion (100 m^^/sH) wnfi 
fiyiaecl tu eaon tulio ju ' t t r i*i.ch 5 lal of nn'l.uxio acid va^ s aaded. ']:!5.e 
euiiuTAO aoio war addea fr^m tlie top of th<© t c o t tub© so than ttit; 
i^ole aajjsto;'© ctas't* d b..-ilijrAc;-» i'he fcubeifi iMire ©iica^ cm aiit. kept In a 
wat©r-batb a t 25 s^  i'or I2 aiiiwtfos, i'he tubcfc v^rv re-it a t 490 iwi 
«f:::aj.aLt ar* ap;'ropi-'iate bl;?juj:» -ili© blmik ooataiaed a l l lfji;redxetitxi 
©xoept •»j««t>i.uocfce, x Cfiiibralioj: au,..-v«'- as ahoiaa in i i c * 10 waf' o b t ' l a -
ed ijy plot t ing, ^he opticj&I dvn. i t y a t 490 na TCK'UO aiXxl|::3^a2 of 
A^*,ii«jut,e» 700 eluo<X'.£« OuBCcntratlon ol the imfeaova cnispli. urn oorriiv-
tec frciia th« onrvt • 
3* . I^i:-la..i.3a ai^ d aa-?iri.ar:.tl^n a^ won At 
Con k vm IsoXnted from ^aok b«im st«aL fali^ovlnc the amthj^ o£ 
il^ra^aL and Q-oXdeteln (19<^7b;« *^ na hundrod cra^ac of Jaok b«5nn ffl«al 
yafc ooi^ Jketl l a 500 a l of 0«5 i^ eodluu ohlorlS^ a t 4^a tor tuo hoU5?e» 
'Itke 0U6-.)«nGlo» wxc Btiirrcid for iuu r lic^ \i,B-.:MI«3. f i l t e r e d throudjh chet 00 
Cioth. '^\t» r'.-CKiue vac- ro^jttriiOt'.d ^ . t h 300 o l of 0«9 .=1 eodlua elii:.-
ritie otiiitiois* ibe suspcn- ion yrao a::;;.in i-ilterf-d tteou._:h ohcoef? olcth, 
itie hoi»£< fiat© ti:ui obt-aiatt! vas o^t>trA '^Ui; d ixi a ^ietii Ccmtrif a„:,« 
i^deX 1:23 a t $000 rpra l o r 50 ralnutes. .oXid aat<OAluu e a i i a t « ««a add** 
ed to oup«?rR.fitit:jjiit tw aah.i.ev€ ^Oj'- ©a tura t i an . i ' reoip i ta t to i i vnc alio**-
©a to pr^.-oeea l o r oTesni:,ht« Xhe preai:>itat© vac »ei»^T©d by oec t r i l ^ j -
«t^im 
20 AO 60 80 
G L U C O S E , ug r 
itxQUdi. lOi fhe standard curve fos' the^ e s t i o a t i o n 02: polysno-
ohari^e by ?fe©Bol-i.rjLfurlc aoi4 sM t^hod* 
Gluoooe ytt» u8@4 aa the iitaii<i@jril te<$xo&e« The BtTuight Ijurie vr^ e dr&vn 
by the oetho.^ of l»!?t£--t squares «r*si vae iouad tv f i t tht ©f{Uatloi-, 
OD • 0.0047 11^ : of j^luoo • • 0.009& 
490 a s '^ 
•«Gt-
gatloD aad th© pesoent - ..turatiuir; raxt;.. t o tM). hi' the s<ic!*tlor; o i 
m^xiulM^ f.suXlate; • "rho p.. ox' thX' ©uiipctacvion ?^e>- aujuot*. c to ^li 7,0 by 
the add i i loa ui 0.5 J aat..otti-iia !i^cl2»aci<ic» .U'tcr tm:ivo !M/ii:?t '• :;c :>re-
0«01 .f Tris/ 'J l buffcff, p*i 1'»4, ootitaiaia-, 0«§ i-i ao€ia.,.i ohio---_ i^uG, 1 ••i;^  
-'^c pr-itcia pr"©w'i.:utat©d durio.': difrJLy©!;;;- wi^ i?©ac-Vt%d by oeBtriiu^,:atit..ii 
aTiti '.he c ioa r r?upematarit wae uaee for fut ' ther purl l o a t i o n of Oon k 
\4iioh VCJ£ C r r i c d j u t "ay afi'^jaity ohBoaatogfa^fc^ wslng i.«phafi«3e i>»75 
( a ) iiaafeABi- s^ kgiKaiJ^g 9-7,? gs3.Hi;3rtt 
wiiffloient .a;ik;Jiii of cry u©5>had«i 0«»75 *»» al-owec t c 
e w a i l a ia.!^e eso^ios of Hater* i t «a(s kept i n boiXizw' Hatcr-batb 
tor two hears t a rssi^ure ooa- l t t© ewel i i ay , A .iag}© aoXttiaxn of ucii 'ura 
die*2eter was iscuitriteti vert iQgJiX.^ % k fi;.ialx saaouat of £laDi». »K.)O1 tborou-
j,.M^ «aijiie<3 t.'ivh r i i s U l . e d W2,tfcT »ae I ' l t ted mt the o u t l e t o l th# 
Q lu>Tt\» ':,. few . ia;: e hf*mn: %»©-:i^  addod o-c tlM- la*.i© %(o61 to *iit© a 
Goovth bed otjpport* the o-luCTi v©g fii le-a viti;. 'tUse op*w^^^»<.; buffer 
to oiu-ti'«i.rG ui' i u . hi.... ht keepin.-; the o u t l e t cloD<;d, tha QCI e lur ry 
Wf¥. then fh^dml a^-ovly viitli t t t ' help of a i^lafit;- :'-ou. it^ r,' uluxrr^y tJac 
ailowod tw eet t l© under r ' r av i ty . -Bie o u t l e t wae t;hci. opened ©Icvly 
and the buffer vac alluv<;d t o Iflow th-^i^ih the oolmaa* The voluae of 
the bufft^r e^aal to w-nt- to ta l volmae of th® ooluan Mie ^fi^ mod i c order 
tto a<iu^li.br-t© tke .-viuaR vXth th© onrratiof; buf fer , it..e void ToXuiae 
**»2S* 
of the GQluxoc i»a£? detcra^in- C by pmoXn,_. a b-siC o." 0#'- - 0«65;- Bo lu t i an 
of Blue **extra»-20(.)0» 
•Xhe f r a c t l o r i vfaa,ch. "r^^ci i t a t e u btvt^rcesi 30 -» 80^ iiSj;:«inluiB 
v i t h 0«01 M IrJP/aJl buf- ier , :^i;i 7 « * , ooiit.>driiiii: 0 . 5 'ii coa l«a ohlortc^e, 
1 ia.1 oaloiuis n o e t a t e , 1 ac'l ai-ac,f:;£in*-£*«! chloric'© and 1 oM EJagneGivLr. 
ao t a t e . .."h© uubc'Und nc . t t i a t ; ««'•© *!,.iut-^  u ariu the p ru t e i i i c--riOt;x:-.t'-a^ 
t i o n detor i i i iHd h-j th« ae thud oX ^^jvrj c t a l » ( I951 i« A1^ «' ooXuaa t^ tve-
iraoiied • i t h a voluisc of alu1i-5\^; tmi 'fcr i^iich va*-^  tv. .cc th^: tw t a l v\,.iu' 
as© oi' t h e ooiusai . when :^hc e l u .;te to«-oaaK* f r e e of ;«rot<iri, tho h^Ai^.C 
UoB -* bcinu a|).:©arwii © i X ^ ^ i y oolurfci- i tusi i i .y baro-^mi-li uiic oocaoiur, X y 
plaiiiash. :rije :.;...,.,lutio& o.i Jon .; thu£ pr tp i i rcd auntaijecd bouiiu ./^..o^oe 
can- te^ broM.i-.'Ij ii* a v l ^ r . U-ii^ eoi;- eaja be :^ fetai^ Vi-a. i ..'osa i^he ; -n j t t i n 
©i,ih«;i' tirf' a/^u^ ..o^'v:.. u^ju.._ -Xt o-:; ja;y ,^ ,v.X .. L.tFiitiis^ji oii !;'.:ha«ii:K ij»25 
Q'.jXMiMi* ue have u@*eu . .e l f i . . t r a t i u i » teohxi ique . 
a t i r r l r i t i l X tf?.*- eciiutiloja bccrxtX) o»<' saolar -vXt;^ ! i^S"«"ot to thi. ci. •• 
X'hc brwi^*.fch J.O*.O;' beoaa«? saor^ d e a a o . Uvwever, o» e t i r r i n . i 'or 15 
aliiutc*' thf o o l c - dieap:'*-'i%rt.-u aii*.. th";-- s o l u t i o n •.jeoaiit eX.if;htly t^Arbia, 
2be tu:-bi-,iti ' v»aR rt-iioirta b / ocn t r i ruga t ion I^H'.-' the protran e 1 .t,X. u 
"fefa^  i©.--dec on a -^t. h.iticx -••25 awlu.aa prev iouc i j equilib-eat* d v t th Zris/ 
,^ JX bu*r©r, pi. 7»'^» voe . oa^^a with v^?iU Vulua^ of ifi© c^Xiiui vac. 
t(tim& to IK; feed fs«»a g uooe«* 
At me^ tt^Bm of i@oXcitieE a»a purif l«£i.t^:tsi of Oon A» all-> 
quotd WW& takesi out dlalye®-^ caiiausttir^l^ aeeslssst 2M 1»uff @v« pB 7* 4* 
«aA ai^a^«4 far Ooii A adtl'vltsr ^ twehMXm%rX9 mth&A (SM teffo» 
•oiitfki»»4 0*0! ii f r l©/ ' i^ buffer plus ©•a M ©oslluia ohlovlAtty 1 oil 
ea«li of oaioiua fio^-tat®, stagoe"^ ®®*' oh:..oi?14®, tm^ taa(.-ii©®lu;:; aoetat«f 
1^ 7»4)* A fixed coaie«iit»atlo» of a©3Btrti» <4 SM:) IK^C inottbatod at 
jBoam t c a ^ r a t a r e (53^0) "«lth different oaiioc-ntratioriE of Co» A ic a 
t o t a l •oitme of 3 ea* I f te r iMOf aa hour th.© turbidi ty aevt>l«p#a 
unii »©aa at 420 nmm fim Qpti,m^ d®iioity »t 420 na in th© zmi^ 0#l* 
0*4 OiJ URito v«is*ic?a Ii)ia«f^l,y with tbe m^nQmitrtiti<m ot Oon A» 5tio 
&X»f oi' ottoij a i i i icar plot b©t«®oiai (0I>) 420 aa cmd Q&n A eoiiOO»tr!»* 
tiott in uiXLkiKQ^ B^9 ep«cifi© aotivitif in t^-m of 01^8^ t«3«« 2able 
un€ ipfetjy oi a^npl^iXisoii oott A wi0 ^Hac^Xvod iii 50 lal of 1 ii oo«» 
diua plioephato buTf^s, |il 7*i« ^ tiiio «er# q^okl^ adOM 2.2 c; of 
orw l^^ er.;; cuioaiaio m^^&ri&& er^'-etals, i^iile ©tiering tho aixturo \stttk 
a i»^aetio bar on & .;ii»i^  tae^iji^tio a t i s ro r m-vd l^ SHi* ilie i^l im& ad» 
^tt&t«4 after ©»eh o id i t loa to s>a 7 • 7»4 t^ith. 1»0 M eodiusj oarb.,** 
ai^€ (solatioja* A£'%er th&> f i^.ial tiAdltioii of tlio .^ ^Bh^^ r^ieo the oo* 
la t lon mm Btlrvii-d for OBO homr t i l l the nil of the noi«tio» bf-oaoe 
The r)iren-?xatlor thiia obtained wao treritc-€ Kith I a lyrdroxylfurdne 
at pU 7«6 or pii 9.2 l o r oTr^itii^jfet t© deaaylate any ol the oodtiie^i 
tjrrosyl group vliXch ar© ttsuuxily aaylatod durlsig th© aoure© ol a*udifl<-
oati«4i iElordsuci a»4 tfalle^, 1967)* 
10* latlMitioE. 01" t he fextent of ohei^iical t^a i i ' i ca t ia is i 
]flie nuubcr oi' uojasxiif led aiplm> cx*vvtpB lij suooiAyintesi uosn n nac 
d«teriair*s?4i by the iilKiHydt-i.o proffiBuuro of :bo.m. and ^.tein (1954)* en 
ohti-iiloaX aaOil'lOfiti-a of acHr^ o j^iJoutB the color Intexuclty oi' th« i,x>ui-
fieti protcl-:: felt;- nliihj'drin i s ueorea- e«i a© ooiitparefi t o fwativc, A 
oo^aririwK Ol tke calo/ ' i.Kt«J«.ieity ol*«-u43t?c 4a th© oaff.© Of tkitivt- askd 
iaodii"A£Hi aon A provided an ©s t i a i t l on o* the cxtciit; of oh«aioni u.<ii< 
i'io t ion. 
dlesuivcd iii 2!; -J. 01 ''- .1 aodiua ao-^-tato buffer , p;.l 5«^» '^o thiii 
fixture- VU8 added 75 a l of oeth^'X oelloeoiVi-. ^Sie Golatloia thufc vb» 
taiijcd *fi»t© atiorcd in d:trk» .^ iwst '-irt^ par*..':.- tli© «ii.ihydr,-r,. r©<.4'(*iit i3hvU.*€l 
Dot bo ua^d --'or nore thiiti two «e«lis. 
^^^gjy ^ ^ ^ ^ 
pijotein aoiu^ion in a o c r i t s at tcv.t tuiJ«iG« /Xtfcr a-jki-o,., the f i na l 
voltijsae t o 1 a l -.ait; iiftter Iti «tkOh t u a e , 1 ESI of •; ** ocKUm.; aoeta te 
buf fe r , na 5»5» and 1 ml of uluii^dEriB w>.ag*-rit ^ r e abided* Xtie t^nt 
tuiK^© ««r® k«3.!t l a a boiliEi,^ -* «iat0r-»br.;ith fo r exisotJj 20 ailnutcfi and 
rapidly" ooolcti under tnp vnter» l i v e a t l X i l i t r © &f 5Qy- i^f/f) Bthnncl 
mm ail-, tu to ©cyoh tubo ouia th© OvJ^tciitK i^tj?® fJU-tcire^. ^ © abeovbanec-
wtie reoardevi a t f70 »a r3*::^ iifc'.t & blrmii t^fhich vm prepared eljaHarl^r 
a s the fiEU^ilcs but i.'r\«s auvaitS of the p:^t©ia* Itie aia&unt ol* the p£0» 
tfc'in ifi 4jlIJLit5,rui-. «at3 thi^ ^a plwttei: %:(ilisi..t iht; absoi-bt^oe for aocUfiec 
«ad ttiiaodll it'(i pryt€iiu^« *hlc- yielded 0tj?ali;..ht lii> R« fhe ejctect of 
aQdl-.-i.oatiaii vm^ dc!terisdii«5d f roa the alopea o l tht ©tt-aifdlit l i a e a 
ufcJAA, the 9zp^B&tQn isjsMs^i &t aL . , 19^5)« 
¥te>ro a anr; ©• i?©p»«?sfeat the alo^'Os oi' th® 0tr?,ii<#it llsm& obtain^ d 
for im£!iOdii'i«a aad iBOu.if^itc Uon 4 sct^rpcatlvel:/* 
11* ^nteraati^i^ Qf Jon A %.ith f^ct>h:^ .dc^  w«..10Qt 
F»e8%)uli©ia -•phudex &»100 i^a ©rut l ibr^ ted »,:it!i fil buffer , pH 
7»4# W&c ge i 0i?irrj» m e^ utlri.*€d thojrou,,:hly# 4 L.^ed voiuac- ai.' the 
GliaSfsr^  was tiike-ia i n differc;©- t e e t tuboa . Uaii A c^olutioii (2.1 Octj/ 
In 0»5 a l oi **> buf i'«: r was addfcd la ©•.•ah oi the tabC'« .f\fter irouaf*-
t l on ^or half an ho<ar at s.»ooa t«aiperatttre the; ouepenrjioo «ae jfi^t«rtiC 
tlir<i-ar^i a atiiiipcrfc i ' i i t e r . fh© piroteiR I n thfe f i l t r a tv . i?©pr«.ft;©£jtvd 
«@6* 
the Ooti A oc^icentrasion urbounfl t o i.ophn<i€is; y«>tOO* ISia oanoentrattcm 
of Con A. i n I5h6 i',iXtrate wriS flcteffciined !5t»e<3t:rofhoto*^«tr-ioal.ij toy 
caeaouirliJt. the optiOoJL dca-^it;/ a t 290 am* ilieei'foot ai' Yaricnie ovic^ 
a l e ©olvcTitu rtaafcXy 1,4«^iosrm , ethyiexir- u l y e o l , c:;lyoeroi, prtipylcti© 
l ^ o o l y dicK?1sh>'l 0ulfoj:idt^ s>»butjmoi, 2p-pt^QpEiXk.l„ t o r t - b u t a a o l .-Jsjad 
uaec-a OD the bJuadixie o* '^O'"* '^  ^o -^ o haslex WlOC beatlo tJae. tJiais etadica 
i a 'i^ u buffc-i^, pj-.: 7«4« i» a typ ioa l G%rmrlm.v:t ^.^opjiades gel i*u© 
tre^iteu \ilt,h (ioa •* arid aii ap;. 'ropriate aLst-iait wi' Dolviajit wac a*icif-'C, 
/J;l^ter injQub4%ul^ 'U -.or iJoia an hmir the axjotoit of wiiboimd Jtii i wat; 
detex^lnc d • 
2he late'3.\'iOti,.,-ia o^ •^ -iort .\ v.itEj p«l^oaaohariui?i; t«^'3ctr;:x and < ; 1 ^ 
QO£:ea) and l.:"0o <rotiGia iov:4lbu«4ti> mis 3tu<»led b^ qury. t i ta t ive prt-— 
aospe rt.Oi..iit24' ua©<i by /uMiai:! aa<i ^/oiaii'^dajLa (1973)« A fixod aoouat 
of iioii A iauiw«.is^ -j,. was iiixed wi'^ ji polyaaooh^vx-iut^ ixx 3«0 i ^ Oi iV. bu l -
I'ar^pi* 7*4^ ox; I c 0*3 i* tiOdLasn a h l o r i a e , pll ^cO^ ooxitexi^^ii^:: t mi oajL<» 
oiun TiOetatc^ 1 mi tamnjoxiom} ohlor ido and 1 mi £}a^^et;lua a c e t a t e , 
Sh© tuirbidi ty devclfcpet} i s coie hour as a r ecu i t o£ Con :!i-po.vyGaoaiici-» 
r i de liitoraatiwis tr-.e. read at 550 or 360 n a . In all th©tse •X;>ori:.y9^>t.i 
t!nc turblditiT c*uc to '^on —no.Lyeaoc^^.firidc jrcooti^ji tf^ is© cori»*. --toci ^or 
tfafc oon t r ibu t loo oi" r>oly»no^|]iarlfi© AIOI'US to the olMJi-rved turti,i.t,ity# 
in 0aS€ of ov;ii.buai.ii ior^iio-r perlou tr,!© E«tiuir«:-a to cot estiS^iraiiie 
m^^ 
In or4er t o «&tiieat€> th@ tiaouiit of po l^aoo l ia r i ae (09 gIyooi»eo* 
t e l a ) pr©oipltated by Jo» A, a fixed waowat of Oon A IRKS lAeaWted 
JT^C fojr one hou.-:- -ysd theti kept for twelve houra a t 4**S, iSie pwroitji-
ond dletjOilved izi 0»05 ii a'«a«4iC;i. i.-^ .l3rture^ t>H 2*2 (^i^.-ix'! and wi^ LaiiisAAJU., 
1973). Si» pr'>:teic .md oarl>oh>y^5fatfe ooBC«iits?nt.toa :n ^^« prooipit'-xt* 
n 
Th* infiuenoo oS' •ariw«a ©rganic aolvost;© n.iml^ 1,4-<iio3au3 , ars; 
©th^lt^ne gl^oolip &.xy«««i?c»l, and ter t -but^mol dii the pwsaipit i i i t i t r a t i t 
ear.ire v>..c Gt'-?-;4eii by li,...i"a 0Oatt®riJ3t-; jft.. tiK.'d« ,4 i»xc(» aiaouot o- ^Qtx 
miti- iiiaubat«6 with a i f f e r eu t coRO«ri'-;3e5itiarj£^ of pdlyeaooftarldeu i n t l te 
rHjpeeeaof- oi oi-fi-siiio Si^iYuritfJ* Bie turbl i l i t ; / developed ?»£ a rt--oui.t ri 
waa A-rjolyeaooiiari ® Intas-aetlom tii the ^^ ffea*^ *!*^ ! oi' or/:aB4ii soiv©i»ti* I 
ii5« recorded e%t J^ or 360 nia i^ »^ vm plott#i^ as a f».metloft ©i poly- | 
13* ^f^^a^-^tior Qi aan A ^d.th :>clyn^iech^^i ::t:E £Uid i.avc.2',gat.-inB 
Ifitoxraoti. li o: Uoti A with p«Jly©aeGiii;.trld©i; oisd , .iyoopvotcltif war> 
cileo 8tuf?.iecl in a-;aJP gel© b^ woehtesrlosj^^ft aouLl« ai.f::uBion •,- tfeofi 
*^ av 
tho^ou;:^J... noshed i^ vr" ciriecU A hot sol-atior:. 0,1' a ' a r OGrit,f»j.rdr<-! C«1 c 
«f Biiscto r!,j.ar In 10€' a l oi: Wito- %jaG layered, on the cX^mt plater:, %-lth 
the help of r plnett* '• i t i^ fse thcr alicwed to dry» Tli^ -n a eoiu'.-ion 
oX 1»5; ( V ^ ) ^^ ^2-'^^ ^^ ^^ 'S •'•? Dodiui2 ofilcrido \»'a© l-:\^cre<j» rJt'^jV 
nol.ir\x£ion%Xon a«r:tr:,d find p^rlnhGr-s^- *«il»^ were »^.dc, 
2h« ^)latee vere kept i n a p«t7:'i.-dleh eon.GAntA;' ootton eoaisi'. ^I th 
Wfxter and t«ir iftoubriteti at 37® '^ Jt'or tfe-elvfe hilars i n ran iaaub^ilv? &t^ 
fo r two do^s in a reifiM^^erator a"?. ^Vbout 4®iJ« iffvuir.itii. aroa w«r© 
i'o;-.'2*?d betwetr* oeRtr- j r?,i'Ki p©rivx:©iral %^li.o# 
•rhe p l a t e s v«r:: dipped i o r s c l e r a l hourB in 0.15 ** t-.oc4tt« oblo-
r ide aoiutlor- r.G r€j*jV« ^r&k' i?e'-.otant8, i.'lC:t.,<:Xy, tliey itjerc trcrrited 
id th U' ii»A) -'»iaidosohv-':rte t c 7'^ - ( V ^ i aoe t i c aa i4 for one hous*. Tne 
lajeae *er6 dfeatfJLiK**.: ixx 10.-« aO'^ -tics asoid {v/v) in metbaa:'!* Atter oo.-.i;"=» 
letft d^ntaiain?: '..at^  rda tes *'®re dried l a ai*- fjad preecrvf:^ at roosi 
t«£K>eratu^?€, 
14. ^i-u:i.i^,»oe o l g g t E pn me. 4fi»^ractivR a t , qfii^  .^  vj.tl^. PJiXj^e^^" 
iJhe iijuiflueno" ot tou- isozfivalfcnt sa l t t ; r.r^acl; '^ oyi-lu-a ahio-iu?^, 
potasaiu,-.j oS;3l..rlu'^:, pgta£3...i'!!ij \ir.^:^td€ ancl potaCBlia icididi Oft %he 
pir«ciplt;i£i r©aasi, -ii lt<>t»!..ci!- sjoo A ttm d^xXn^Ju (or o'^ -alfeiit.Jjn; Mac «t.— 
died by turlJ . , i i - .>tric -v«th,>d» A fix#d fitsao-ins of JQU -S. va- inautJut©:. 
•vith deEtr-rs ior uv%lbuiAin) im ?'rf'eer.o« of varylu; oyiioon rat ioi is oi 
• i l ' ^ 
theoc 0,-:lt;.f in Til buffer^ p.-. 7#4« Ihe tubeo i«t-© ii.aufc-ntca at ro<,-53 
toaperacui-e fo r wn» hour , ^ o t u r b i s i t y de?volo; ca ...yr to the yr*»cip4-
t i i t ivr 0* Ooffi, ,'-H;lostr"-» ior ov-^loucJlii/ otoanje^ ^ar ..^ :r,. ur^  (, -iX 55C or 
400 an« ^ © iii. lucsiafc oi' eoUlua aliio:^i4ic on t!uj b;inui.t\., ui Jon - to 
.,>c;:aaUei: «-.1(Xr \} -j^c miB liiv* ^.-tie-tO'- a^ dei.ar-b^c. ^s v?ac.:e 85 ^-^'-
tUc d^-f^or^ lijv iib?it the ai\^vi?riu ^^ratclii waa ert iac\ tec b, i;hv, ..^ %u u o£ 
"•2iie iiii'xafenafe' m. pu on the pr^'OinitUi r<;-r.:etiur* &.-t^-efi Jon ft. -inc 
poX^'eacoiiariic vas at dl ai in b\iffered eyi;t«fflfiu Buff«ars oi' diff*-»..5 
pii vt'w.u«t:- oc? rija,. a v^4,^ of pii 4«^ «®y<? p»ep&x% 6^ by th# a«>th..4 oC 
OoiSfcri (19S!^i» i'fae&© buffers ©J.aag vi th the pli r.^f^e ii^ nare^r:tn©8e^ 
««r«i 0.05 v^  ^^x^m ©^.tsret* (?H 4»C^5*0},, 0*05 ^ ®o«ii«s euoeir-nte 
ipE 5 .4^ , 0.05 :i l*le-»Ea«a«ate (pil 5.?W5.0}^0.05 H X*nB/HCl (pH e.0«9.0i 
i^cih i>uff«:vr ooEicJuac^d 1 JiU^i o* iaajsgaisec.,.€f chlor-id©, aas::J.t--f'i.«i:' aot-tsto 
an*.i oaloi%a H<M^  t a t© , k tlw&a oosoeutra t ion of ^oa A .':^ nd d«»tranwas 
mif-i crdpritd 4. a t at ro^.^ teupej^ature l o r ont liour ai't'^r *4iich the o - t i -
Oal deni'-it^ of 'ih*-; tSirvctioa aixtur© vae ueacured a t 2»K? asi. i*he dl-;. .• 
tlwa of bui'i'v-jws (0.0^ *^) i a the yeaotior; a-xturc* MW^ i-©v-rr ^aui't th-on 
30> smct oon©«ou#iitij' ah*5 a .^xtiaaiEi ofo:'»«i-e In t he i^i af ' ter diX.'tior. vas 
riC'Vcr aoir'e tiiaii 0.05 pii i m i t . 
*^0«» 
^© irii.7.''MJi5«s© 0t v^^lauffi or^ii:mia ©oXvtwits e*^ ** f^4-Kiioxrya, etiiy» 
Ooa i^ wo^ *?j.s3ugi;x* ts^t©««3'fel»i\« utMi fniMi©4 lary stead^^ s ta te t i t r a t i o » un^  
HB^  aim ixew^Btlgatad* 
a0py2tm'a«l&> m^ Ooia v^-doac'&ffsas p2*:.-«lp4^2,s .'X)aeilu-ii, a r isad aaoont of 
soiuti^a «?3^ .- fudd^f^-' tiD eooli t«'i»t uiibo saiij tb.e t o t a l 'rolua- vsu £X%K.& 
5 ^ in ©aah tulKj lii^ih id »iifl'#e, 'jSio tisrMiaity d*g¥-.iapeil in oao 
^ u r ^iS »eaordav:. at IJ^ iO ma,-» *iie p€J'^t;ati iaHtbit-i^ii <^ ' the *^ oa A*-
»Qp.V'-3Sfflfti>©Mc MSB d^tf' -laiiisjc* wail*.: tht> e»3?«fe0»^icn, 
J^erecat Xiti4Mt^>3!i • 1 0 0 ( l • ,.,3^9^Si] 
( O i i ) ^ ^ 
•91-
due 10 Con .'j-Kictraa ijat- r a c t l o c iix tlie r)r©0< r^.to« {'»Bd ab&enco of .si thyl 
17* g/^gtiOL Qi the IfltcraotiL^n QI Uon A v^ith <lfegtr-j:n 
2h€5 t i iJt oouroc o* the woa JWdfeartrrm p r e o i p i t l n i?®aotion vi%r> w r a -
torod by tUi?bicii.~:i.tir:.o m..%hioQ. lu wiiloli tht o p t i c a l dt'uait^' oi" th© r e -
act; i,..::: laisctU-rc vm- isieasurec at 350 na as P. t^UiCtii.T. o: t*«r int aoR.e« 
bolil«" i'oi? IQ «/Uftlo -^ &>H.,cti\.r-hoto,.Mf.'ter Bi-.del wwB66i;j ^Im photo.:• . |^ of 
the o*^li«-*-nld«v iB s\'kti i a i l £» 11 • 2b€ cuvc-tte ik.lder vac com-octt-d 
t o ij. ^eo-wheri«" fct»ii,t<:- f^ t teu with a *i'ii.jj €fle::t:vr4o :...©ltic--t ^J/® 
o^ tc* ^ 0»1 U« .o r OS J i'-.i:xi;te at tcc^'.eraturc/'' lo^wrr than th« -poui' 
tem&x:i:XiiX'ii the tr.ci'acsJvat*:' «au oo. nested ¥ i th a o?3oiir. u r i t , rhe 
£roia the tberjauR'csts, U't'-'r oaiar). e t ion oi tirw espMgrimu." tht- ttrs-cr^*-
tu re a.: the coiutior; ^i'liiide >he auv^-tte wa?'; roytlm;!:/ t^a?^^ ?" cl by n 
thi^ i'iftw'^ -tife'S' Qjoci tMiii' te^air«'"i*a'i-u."e w&-"- ueen in the mn^Xj-iM or the TC— 
s a ^ t s . 4he ttui.-erature oi buffer 6Qlutli;n dcvuid of rhe ve^-^ct'-'r.te vai? 
:.aor^ itoJpedi fo r half tm hour .yj&d iso ohtm,;:© In the 1iaiap0r'a';u^N& v»a obi.--!?V' 
before fio*ii h^tv aoturUl k i n e t i c ©xperiafojit th^ f lask oorJiMXtiXr^ ;^ 
t h t roactasstiE. aiid buf r r r %*«}?€; placet' in the th©:Ta,.£-t;atf for a tasde 
%dtiich vac B^ li:•.. ioioiit tor the t joiutlonsto a t ta i r : -the d^^ r^ ir? ;.. tcia-eya-
A.' -^ • 
h^Mns uT ;-.0 wuriior' ^rfcetTO:^hytOfi2#t©r s: de l Oi. B663 f abrI.o?ited iwOiiily 
iii the vori".-®k.p af :.iii'?:;lc3 AJfC'-nrtsest: of /dicmrh -^lUKlla UsJiversiSy. 
AXigiirh, The Ct l l bioId€»r ^w^ us@d fgi? aseav'uri^ ai^ j tlia /.i.:.0ljiea vl' r^ '.^ e'-





tu^ :-©« iii.j^s%p atti'ivr Wi- tu;;iaa i r -ht »?cotKv>;;>iii(L<''^ oiiietri<i -uv«.tto then 
appropriate aiao-jat o* rlcutr-ia c j l u t l u n ^ao a^Jdod rm'. **ac allovGu to 
Btand for 10 laln i^t'^  • i;^ ihc thertaoetatiii ouvott© holder ^.Q tint? rc^ 
quir<. d i'or e q u l i i b r a t i o a . 2ho*i 0#*f ial of Ooo "i D.-latiuD tmc tra-rsL... 
fe r red by the heip o* a ii,>er'spox piuiirer tg tbt- auv .^ t t c . ^v. tii^'? »ae 
recorced on -A iitop-vatiau anu ih t o p t i c a l dc-t.ai'.^- i?eau ?•-.* 35<i ii-'-. ;.t 
uifit,r€Kx i i i terral© Oi tj.D*| Ufiia^U-i' the ii.tferv.'-ii vao 0.5 raiiiuttu *"he 
piuii^er va© ivCja.^ .fc;/ i'abr„.oatevi i s tht^ impart'U' ut of ro^tioi:* of t.-U-
JtkXYeTa2.l^ aiiu liad 5-»6 h is;: fioe «i*oai:h bo hold the pr.,..tein s d u t i d R . 
rh€ i n s e r t i o n or she rJurvier cauaii:] unliotm &ii>a.ne, i n a r e i a t i v e i y 
sho-'t t isae. Th© fti^sie courts.: of Jon ;!«*6©xtrai; cota-dcx- for^ifitioXi v^ y^ 
Btuj^ieu uiiues;' dii^ar©: t expctr:Mt^iital eoncUtiot:- of pii^tcmptiraturcjiUitt 
ejxveKt au.ii|K>©itiOii« Xhe Is- t tef im£* alter©d viith 1,4**tiioX'"iK , eiii'^^-
fiffer^iO of iooXatit-n oi" Ck^ a A f.^ ?t»ia ;|.«y3>lf; fecicin mnaX msrQ ssirsisaris^tS iaa 
Saisie >U v*ut ai' tO 4; ol ^ael:;. la^oji ia&.&l ab«.^ 2^t 1.4 .: -©f prv^teln %?a© 
n:^^*j:i%md with 0*!> .« sotlim-t taaliiride ©olutlvB., a c osstfuot ai' M^^H 
i*sr5re a6;j-ay©<l s'os^  iJo& A Esetivit^ mi4©« 0t,5:i«j'{ily i c l ^ t l a a i ©xp^riia. ry«nS. 
At 42© 3&i !•€•• ( O B K ^ , tAloh a«<?ars»©d i a 30 ni^.^ m© divided 1^ - *U»e 
pstJteiii oasai^^tratlasa ;»a .^3»:^ d 1^ the asfeJiofa Qt Imss ©t iO.* (1;^2'1i, 
tioantioa* A t^@r paseia^; the fraatic^i tlisoad^ ^tr-ka^^es t»-?i5 colu:^*. 
v i t^ %?h«:' ae th^ proteifsi «ad«r p€«a& 0 ^so Jtotivt- ai£;f4il2iot a*3";riii» 
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About 240 £ ;^ af QTue.® Uori A iii IB tai af the Gl^jtiafe: touff«r wa-© tti>--liea 
on a ^^>hn(l(?x ^^ i-^ S ooluiun {Z^Z x 59 ftsa) ©qailibr-^tir^ v l t h 0.01 H ' ^ r i o / 
iiOi !3«f£er, p.i 7»4, ctoi^t-ii. ,„ii(,. 0,5 ii Qooixm ehlorick. raid 1 :a*'i «aoh of 
i:ic^:s#aiv.a aoeta tc^ ©ar^ -iaafc-©© ohloria®, -ind o..ftloiii« aoe t a t t * The 0',I.i:.,'i 
Wic c!Iut»^ ?? in 5 -d f r : \ e t lom rst a i io« r a t e of 25 si l /hr and. &.i,<tcr<?a 
by thi,: aetu v oi Avowry e t ai« i195t)» At the poiiit i.i^i„a,utec l/y ^jii 
HhO'Oieor a were Inactive' \ ;hile p^ttk J wac a c t i v e , i"he / ras t ioni i imc^  
the th^ok liii€- iii -^ fciab. j uerc peolec mm aoaoentrattv, 
- s ^ J 
«ffl. 
oolara: r»m'' tho r s c i u t e a rc t.:ro,phiO;:ill^ oh-jwi In i?'lt:-« 13« • i t co.-i b© 
Btmn t h a t na t ive Uon a proprir?3tticn obtfJLncd by oi'i^iait^'- obrorir:;iO(.;ra" 
ph^ oc.-J.cl be c-..i3|^ .s.otoly adOvrbou by the o f f l r i i t j oola.-ii retIuo.:~Jv;. the 
poffj ibll i ty o-' existence oi" (m^ ©rtroiicaUw I'otcin oar.tru^iruuit. *hc 
yiolcl oi' -^on .>\ wrac i'ounu t o be ir. the r-'int;© 1«1 - 1 .H t:i^ a.aG ner 100 
tj;ra..^ ctl Gii.;a'i j^ooi- beniii eeoJl» it-iio pirc'pf^.rativ.i,j oi' Joe ^ Mao Iw.adod 
oii a Jiijuel i'—200 colutia, tsfh^ O:; doen iK,.t l i . toi ' ot Viitlt wo:: ;• 
on.to(i e l s e ho. jt>d.:ciieit;„' ol tlic piK^partition. 
( i / v i fior:irl;i£ii.d<? i « 0*02 .» iriG-^:l:vO:«.ne biaff©i', pi. n»2, c-'^^ *'<> 
psK;toiu r^.iatti^ . • a -i ^or irmd iritli a re l f i t ivc o o b i l i t y of O.IO'" fine a 
fant KtaviiK' siiiwr bc i^fi x-'^ th n r e l a t i v e ix-bi l i ty of Q»297« aer© tho 
r<...iativc oobiiit;,- don...'tor- the r a t i o aS: the cfebil. ty of t h e "xvtoin 
bond to liho : ^ ; i i i t y oi' tbe tr-;oi:lu.- ^*e i » e , br!i;i:K>-hoix,l bin©. At; 
chi--%6'. iii i.li,;# 15t th© Iz'to':-:.- i ty of lalmor ^^iroteln bjmd i*- n<.t JJI i ; i - i -
Ofyat ao coa':-arGvi to t;hat o* t^e an^or n-'otrir: b -^^ iid. x'olyaory j - iidc 
e e l olJKstrc) lior< S^ :.D O*' V^OK ^ 'i Ortrrie^." ou,t by r^rcvluuc v^wr;:e::"c a t ••>. 
4 , ; altx* yieud*'-. t%?o p:eotoin u-jtiufc •— a aAi^or ajici a ;ai.:vwr >^5.-ot<;in 
broid ^Lba^^u et i i l t , rj70)# iiw r^rooc.not of a .^i,^v p.^--jti.li^ liii-.u Oiv 
bo a0ori.o*?(-: to tnt " r^oooc oe oi' bi:i;lijii eubur.it.• i i : Jon /»• 
i?oiyucr;/-i,aiilcle £jol cl©ctrO:>:.'^ wXi!;--i.i. oi' Jai;. >'. •• GoutUw utdco,;i 
otUfatio coa^liLS o;;-j?riei.. .,ut tit pii, 7•a ii: 0»0<^ . ~. coc:*.aQ ptioo li^to ati;:-
fc r ;ylOi,dei m. e i co t rophcro t io patters:! c'h.. t?i; iii * i ,» 16, , viuc;-il^ 
• W f c j p ^ l ^ 
220 250 300 
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E L U T I O N V O L U M E , m l 
i?A-^ uHi- 1^ t iulutl*^ priiiil& ol Jon A an Biow«l 1--200 coiuiau. 
About 12 ac 01 Jwj. ii ii.., i:' itH -^ l" olDtiiii- buf ie i ' wa& apTJlic"-; on tih© 
sal rraot-ion?,- at a i'Xu-; rat*.-' cf 12 aiX/hr ar*d, ia>ni.tor»:^d b/ the- rxtii-. d 
of wjv y et a i . 0^51)» 
«*I00* 
u»02 i'J fri;r;-^:i^c4B«:: buf fe r , pa "^.a, 
vJoi'i A (100 )3^' fo r 0ta a tmJ 30i) )*.• for c!:©! b)waa ai5'-r>li€d ots. tSi*;- 4-el 
•tuotL 0;::ita-.r.l£v. m vV'^/ niCi-/la.^ide mA oXmtro horm^. t:.ir about 






i.si.:^:u.. | 6 i ^ d i u a duuco^'i cu^futt pt,l;^ao,i:"v'l^"^^- s lab ge i 
c?lfcct3*opi:-orv.: if. o. Con A an-.' s-isj -airfetr nj-oteins, 
>udiua dudecyi t>u f'.t d- . lurC'd p ro te in (50 «• tOO ^.,> •w&u ap ^i^a on 




a b c d e f g © 
«iM»l»» 
QiiaitienaX iair.t bv^ i^ 4'::,o ^.'itmot be satai in the photv^.-sap^i* J^3IC a^ol©* 
oal^" ^« i i^ t s ©I ea©ii polypeptMc; 'bisBfa i a i^n A x>3^ F><a3M*ior4 msuB 
dcier-ialijF'fl by onrrs^in.- out maim.i dodeo.-;! sin ate polyadsyli^aide 
olal> c^sl ©ieotroi^iOTCEiiis af ©iK rrarker protvisjG ©f ka««a aoloeuXai? 
nint>go:-4, d7;xXb«a4n sgid bovine ^^ 'Snu-j aLfettesiw &XJ^: feltfe ^ a A "oncier 
oi' a l l the aa:i^ $3e p^'Ot;#la b«ua>. G wesMS aeariire^lt^^i^y ^^^ ua^oi; oiui.io 
o<»3?s?«Qi>oi.€tia.':' tQ p7?«t<-4» laoriosa©-:^  s^pere ooaeM^rtJ^ for a l l tbi/ el?: ac%s*» 
square?.^  is«c *!..;• 17^ iltliia... the oituatiaa, 
lOfj *i «• • U 5 7 0 ii^ + 5 .019 (4 ) 
r^biiiSifefc ^rt* *^i«w., MO ^ f 4f»400, 27,fOO, 19,200, 14,100, imfi 
10,000 r#^;p<isatii?el/. ^^tos vJs ^u4a^d is-m iaeXeoular^ wei^Jit, th< i>ro^ 
teUi b;.j*i* *i Mai. £o\)^- t© ©eaafeGTKiXia to the in tac t pt*i4^©pti4e oliaia 
m W t^^-" i.;et*h-^ a %fiic «iti:~.4jQ 15^$ t&c nVfera^ iaia4:rt4?l»t;f wo£ 10j-« 
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0.1 0.2 0.3 OM 0.5 0.6 0.7 
Rm 
j^aea«j..a v«ji.,ltt' ©f J^ ii* A iH>JL/!5©: t i d e a:ifti« l?y .,.o*./i«S4 Jod®o.,i K-u,i.JaSe 
f i l l e d G.ifOl«-. ccTJ^etcnts ii".taat po.X -^'>€rr*i<-'"~ ohais oi' =.;0n a. 
*'f»35*' 
i'1^« f^A. IJhe p ro te in so lu t i on i s trox.uprjronl; froQ i^ lO to. %0 tix-i, 
2he xiata:J.o featur'.^Q of thcj spectrum arc af- follovim a Dh..,Mide.t t^; 
250 iia, n i>e,:ui near 279 ^i^, a ohoxslder a t 3B3 r-^^^^C jTlmilly a ohoul-
(k&r near 290 n^ *^ **uc- ©-jectrril fcaturcG arc Dltii iar tu thooo ro:x>3:i»ed 
by «Qii(i ot :ii.« U . 7 U -ior tUQir pKispr^rativa of Jon .. i^ro-i ^aok i^ ^^* 
i.i©al» -*:he o.-.eott'n oi" ua t ivc ^OiyQjLar protoino uourO-iy <lw not ootit-tl.. 
all th'LQ f ine atr-uatujeos* *he fluors^ooe.^cs': otiiBoioij. c cctrsia -oi 
Coii -I l i i 44 bui'fer, p.- 7 . 4 , ti^vi.. in *i{;;» ISi? rcfr&faeatc the 4jorr©ut-
od epcctrua* Juo .^.srofcoiL. esiiiuiteci :.:j[i :.v6€nrcc- cztJitatloii- oaxi-yvs 
ri©,ar 2 -2 .inii cuiooicsii ..aiiX-xuuti noti!.' 5C2 m-^ « Jurx'cctiurie In ti c U.>!>OT>-
ved O'ltvctra t?ere a-.aa b^ ^ cicia;:\*rliat; tlK* o j^ilOtti^ i^i o =: a t ;\ u- ..-rya., tjyl. 
try': torhcaiaijitli- liivi tr^/ %<c» h-:^i • ,.1;c Oui^rocttJ ; :;c*ta'iw: A^.: 
oulGisiwii .., ..jL-^a irfc?!::.. I'w-Ui-^ - -O l>«& 202 ;iii(i 332 na ric; •t.ct;...'vc.i.y. 
i'ho pseoA-'dt'jtlo^i If' aotiori l.nvoivirii'-T nclifCnooha *i'ieo vor niya..-
t32?ot'. i n o ; rar.ci v,or. n vnc cL-uJiof b'.,th by Oaohtr^rlorsy*^ livjiVulo <:,^ 5i"u-
clun tooiiriuf^uo ^^ c \K.11 •%& b^ ^ the quai t i t n t i v c n reo i - i t i j ^ t i t r - i t i .^ . . . 
lit-iktively otu^.leis \3y Ouahtcrlouy'e do:;bio dlJti'iiOioi. teolisiiquc ei ; . ! -
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.'• O 
-•10T* 
th© pex-if>h©r'v.. Keile* Stc-r -•bout 24 hou;?c, the- sforiiati^n ol' -^oi. \» 
polycaccha'-'lde oO'Sroicx 'eae indioateti by the i\»riia»tlan of cUetiifOt 
p reo lp i t iB aJKJ. bet%*««i pes'ijjhoi^al aiKi oo -^ts.?aL v o i l e , AC QhLvi. in 
i!4i.> r>a the ^jVooipiXUi aroc aare otr'vi^/ht l inoe U: the o^ s^o of i^n \^ 
£:lyoooOi; i.^otea Liut ti?.n:? cll{.;!"5ti;' oorvtd totr.ir L- dojrtr--,. t«)ilsii- the 
oacie o* Jon -^esti^'-i;. i i - teraot io i . (o©'.. *'l',. • 1:/b}» A relat ivci^-
oa" oui.- dcxt;.^a- ;>re:;-\ratiu.;,, uuula probatU.;' aeoomit f o r t h io obetrvr^ 
t l u n , ihat the p roa ip i t :..;:.•. arci; rc-.r©-e* t the B 'col f io prcjoinitatla, . 
oi dyxtrcu^ ur ,.,^ ,,o..,>..-.. by Uon A vac dc!aoi.otx'atcjd by the dlcap;'€,..r-
su:.;Oe oi the pEuCipitin as^c ur.on tr-atiuen* tfiith 0«1 ..* Mjelih^aoc-.^jlu* 
ocp^-raiJOuAdo. iurthe.!-, idiou bovine uQ'ra-ci olbwulr. wai^  USIHI ir? otv^ oi' 
the p,orinh©ri-iJ. %ff?lls, ii^ nreatpit,i.ii c-irc v^'nu f ur^; c bcti^vor- bovii'-e 
Gor^ ^u aibuui^. /'fio J*DII .i (..-'i,..:» 19)* 
2he .,...tcsru.atiori o- f-V© ci;/^ .^? r - t c i i r r.a:.Ki.^ - avr-lbui-iln, her 
tQ/Qm'^iXt.o ovi.aijujo^ii., buffalo O'jther-cin B*, hwttrx. ,.; ilbrij^.^iet;, •'xc 
OiisOvOi! oxid;:.Di.; v i t h -Jon t •W;ie alco iiWCcti^'ritGd by <1 .iU. i- dif: u icn 
iiO'Shwi- aJii-: the ro:..-Xi-to a'*fc nlio%«"i in ... i; • 20» At. oVx.d.f-: t tv .o t L • 20 
c e l l , ijoo- ;' tJ' «.;-\ r..:riiA a a^ot inot pjjecinitl;,, arc \ i t h von :.m *ne 
arof. a3^ v Dtr;JL, % *aa..cs a. t? t^ irc; 1J> the a idd i t of the er iphorni r^.a 
oo.,tr'.,.i V€iil.u cxOGT^ t ict thci oao«; oi' tibcia^-Ct;!! Inhere %hi. G^ O^U are 
am'voo aititi are Oi.v,oer t o th- TTi©rt^  i^er-ii W:i:.nm .c'iibriiivct>n b«j4r; a 
;)rrut€in g- h<. ?-• ..i-j-lcowiar ticir-ht, viXi Ulttnm. thro'j^'h t ro 'v,.•':" i^r} 
clu^siy r«eyu.it--a i^ ., uhc; i'c ;'."iiiQ.tttsE o- the prcoi- j i t i i i ;:>.roo ulc-est?'-.* t;-.' 
the o©?iphfer:.l v c - i > . i t :-:hu.-.ld hv poit:;ted . a t tha t In tall thccc 
oa^oe the ,,:lyac'r-'otoin • won ;•! prc'Oipitr.tl n ir-.o n vCi . ic Dii;© }^ th« 
* f \ iflC5** 
i.iuu»i-. 19» Oiichtoriori^'c^ double uif ut-icn cf JcG .» vath 
i?iie o©iitr;J. ve i l oor.t allied. a«n A 10.ts .^ t?/ vshile p©rl|,'heral -W'elle 
1 arid -: OC'^tainefi polycacoha-v-id© (l«»2 ra^:). yvvisc serua aiv ^lir* i n 
pcrxphtriii. %-i;l.LB 2 uiixx 5 serve*; ai? cci\t-^€.i» liS-tcf i^uubatiivn far , 




2he oc i . t r ra i^e. c n t .*::-(J Uon .^ (1 .:-,, i n 0 .1 ^d) ^j^c tha neriphejrrd 
v,ciiscuntr:i„i.cu about £ ..., u- tho tiiyoo';j:otc;i.jis. iti fsaca OUJ/S U ' S -
:•; its' vt<:l-c2 asid - n^,-.h ^ovuie Sv.;i.u.* ;ii .uairi dcrvnU ni. o o n t r c i * ir, 
r?t--i.: wi:>. a«d d«^ ' tai:.i.; . .,:-•• .. t^o T^ r oar"! ' ; • oul «£• d'.-;;2. J;-i t 






4 3 4 3 
«4ic^ 
aliit) indioatoii h^ tho foot tl at tho ttiic;- ijl^oot^^otctlati l«t--. ofvalbussiia 
and LVO£ai«oxd| iaJi-lbite^ the ^oja A •• ^ostsrau preoipitSja sreuetlcm. 
i£«i«£!tt^ feo o£ eucii Isiluibitioti ^twdleo to?© ¥-®ii a^^loiicj^; i a i^fe. 21 • 
ia i^' •aan«ei'5t;aratio&tj &£ mQi2mi..lLj&. %.D, cafiall a i loner £fXj«^reotei» eoiKs^ w* 
tjmvlosvi ^ to ft£X3Ut 0.04 u iisDlt' a»J(>i?'.: 'v-Mcii i>hc" o^stoat ui iM\ib2.ti<:m 
'4T*«- .-usiis-t 3.ija.€>a;-* ia&lx* wiit i^^'&^i^mi%oiM maiXKi^s^tsatXmi {i^m .fit;* 2lAj« 
^•0 ^saijiji-mtrati.j',^ »>i' avoimmoid ilojrit®Bpoa.fiijj<, to ^ 4 toJiluxiiiu'ii was 
alv:'iit 0«t u aiJlo# 'i!:ie aw "ve ^wjiild j&ot *ae exfe©iisi'.'J a&ave 0.17 |i aol© 
cdiKt^ m in ^-l;;. 21S ma^i i'mm-.i t© be 0ii-'41ai-« liot'is^-.t', the- aa»«t;'a?i^tjiii 
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n CHI O VI <d d 
<l0V©X^ p©<i a t (lirfort?iit QoiiQcntr-atics}'-- o/ HcMToji in ono hour mm 
ffionitore'.' hj tso.'i.riirin the abscrbanoe a t 36y m^* ^1io rc:iv:JLtc ar© 
{.;raphical._7 DUOV4! ii'i i l • 2 2 A , ^ H ro i^AiiagQ acacureo tho l i , h t ©Or:\t-
terirK;: ^ue to uhc iunaatiof* uf Joia , • i^oztrvx^ o u u - i e s . ^he ou.'^c 
i a *i^:;, 22 A Tt-Bosibli € th€; typior-l curve iv r qucuit i tat ive procipi-il;-
t i t r a t i o n ueu l^ ,;,- ctov(»li»Cv i o r sa-tsic*.'^  • aiitiUt't,y i i i toraotiui i 
(Aiie;.-f'l ari^ -.;il'_i.h.ud6in, 1973)• ^'^estriuu presi'-xt^-itioj: oe0urro<! :.% Q 
(von H) esacre s^ne, ant? «ajtijjim i^lcxfcroii) ei;c!©ofi sone# 
in 03nd.cr t..* d t t ' -.idrir the etwiahit,-..*-!. y of the Con ^ • d-v.xt-
(0.52 si;/c<X) bwt d i f f e ren t aoiAO^ntratl tie o* &t-^tr-sr. wa© ano.iyeed 
bwth i o r pi-tjt*. l i . Bii oarb-^hyc'-'att, The r©eu..te .n?© tiht»;vft in j.-i. • 23, 
Inhere till© upper ourvo re;>re-^ i^tu the •^*rw>tvi3u oor^oontratluii :V:\L ttie 
es'®ri*tf.;ntal puin-.L on the lo*re..' ou-^ve ffenpusent <ii.-:itra;'- ec-r-C* i ; t ra-
I tit/i . ill tiri.i0 of i.,iu«»a4:-e» i t e h u i s i , hw%*v«T:', be ruiritec- o .^.. lh;:',t 
free uoii 4 imd dexurra. aa well aa so iub l t Uon i « tltirtr x, coarlsK 
wore detooted i„.. tht- ooXubl® i o r a C'Ven :i% tlv.: ©gulv.'j.u':oc 3.,>ac?, ijho 
protei i i ooiKjetitJMtiua B€ -i- the equivaicri^se Soiie ooaeD out to bo 
u»79 i.^ .: eq ...v<ru©iit to 7.6 n utoief tht: oorceenontfiii;; :,.:luo©o© c^::.ice;;t-
ratitoii iii 5»!;i u ai.*ic« 2lii^ - i i l l yi^elci a otg*o!ii.ouetry ol about 70C 
i'reoi^^tiy;, titf'iti..>n O'arvc Glralla- to t h ' ' t ch \>ri i... . . i , 2 2 A 
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N - » » U -. 
0 / > ;> 0 
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0 • >; 0 O O J 3 
£5 ".i - * "^ 1 
0 - H 5? .a 
^ t- t. "< 
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^ ; . • * < • -
u 0 0 
4* 0 X 
« 0 d » 
g t i ja * H 
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Tj (M _ 4* i l 
«i 0 fc r 
M 0 U xi 
4* St '^ ' 
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k iiJted aaouiit of Oott A 11.56 a^) waa i c o b ^ t e d vi th dlfferf.;s!t OjJt;o<;.ri' 
tr.r,.tiifri® '^t dfixtrac (2 • ao ag^ in 3 lai of fil bafif^^r. pli 7.A, a t ro^*.. 
t^c^er&tiBP© (52*C) for IS hours*. Iho n r e o l - i t a t o obl-iiiifed vns ants-' 
lj'»ed both or prwt«.iis ai.d o^ j^reo aye r a t e , Th9 proteii i ounot^tttrat. or, ( O ^ %fai9 det«?.n;iirit'<i by the iia«ftfe. c of i-ovry et al« (1951^ aeo the 
ooBoei'.tratian oi' .poly©.«%evharid« a© :^I'.JOofc-© uMt© ( O / ^y I hwrioi-
i>ialfuric acid isac-thod* 
!»4\%m 
dGVexopoti i n one lir va^ a o n i t o r o d a t >50 n a tmc a t rcoia t t i . p e r a -
t u r « {SB C)» I ' i t r ' ^ t i a o of dcKtrcm vri^ a l r o iej."4'ora©u ttucJc-r i iSoi . t i -
©i\L experiotvntfd conui t l -^ i isfor ooti; a r i vru iJE a^u * ! • • 22ii I t in 
o l o a r tli-rvt, osi woL^iht o a - i r , t;l^-0vtS05i i e tjorc e f f e c t i v e pr<5air.s.t->r.t 
thfua d i ; : : t r u . . xut ' thcr^oac o the riwta l e f e a t u r e oi' tho :>rooirut ln 
t i t r - t i o a ourvc f o r o^l/^"C^'^ i ' ^^t- absvnot' oi' poLy.';.:.voohririd<' c«cvGf; 
SVHC foun^ fo^- won -, - fi^'itr.-'ii ays.'i;':^^, xn *ic» 2215 t h e ourvc bet;inc 
to filopc off a- a oij*'<3wt.'«-i' oonoentratioE* cf nbout 1,3^ £*_/*aI.J .-iaJd.-
lau-. prt.'ul,;it;"ttlu£. i o o«©a t o ooour ..*©t;-,eeii 2 t o G ^ j / o i Q^ .jXj-C'^c&ti 
o o n o e r . t m ^ i o n . 
wu*.iiitit£*fciv© yro t t ip i t i r* t i t r a t i o n of COG A > J.th fuyoatfori 
•fefofi pcri'^ri-i^v usriuor ©x;*e:"iacnta.?- ci>E.:,i:>.ticr,c d i fa ' e rcn t f r o a tji-^bc o-
iX^,« 22i» uiiU t-ie ro i - iu tc a re ^raTjiiicaLly oh vn ii i i i^ • 2 -^» iiere -he 
iiicuu i t i^ i i pe:;i,.d tsa;,,, 14 hours iriCtt^ac of cjse h -^ r# /. t h i c : pntox],!-
t?„te -vililc'.. aoal i , ea;..ii.y ut. oyntriiu^jc?., vat^ ubiuii^fco c: 1;. a - t e r p r o -
lj'r^;cO i.no'al)nti a ^:. -on A ^ I t h <:':lyOvfcy^ ia» iJhe r-reoi .i-tntc obiair.od 
t h e :v.A^-.iit u^ 'v.-te*.. and i;y-uu,. t i ; i a e H-tuOwt-x' a i i i t e / i r . the- J^n . -
{ji,^Ci.f>:i : r e e l - ».t,ite wa.'. ;^lott«>a a^y-anet the a;30unt oi c:i^-j^t.:o;, cidtOi. 
to u f i xed OuiiOc;-'i/' tiiwi; oi Jon .t (U.I a y i s l ) * i t oa^i be t^cci; i a 
i.''it,« 24 (cu .^ i n) that, the a»..i(Otmt oi Jon :•, In t h e n t c c x p i t i t c i.^cis .-
oe*:' 1.4th t h e addi t iwi i oi' l,/oa<'%'j;u *tJO autjimt oi '^ oti A IJI Jon •> -
r.i./ooc:*'.- '^u-i j-t • i"^  ..aii'OC Ci,ix...ii>t vuei. 1 t o 10 ^ j o . lyaooon 'wtto 
a.-sou ' . i t h ..wi; .i .v-lutioi*. i !rC;ifi:' aduxtior; Oi ciyco^:v;n, a,.-'./Ve 10 i^ g, 
pi,'OUuoeu ii c.„A, ill vicjrv-fi. I, i i . iJic p L>tc.,.ii oc i iocn t ru t i ^ : ; ii^ ^ac 2*c ui 
iiit.'?.tu. iiic jv,^.aontc:i.K,lo;. o* ,_^ .:, u..:4 e^.,, i r . .^Ue prc'Oi • . tat je U-- t c ,.c 
•4IC— 
Btu'gaidVHOOVSAIOd 
<N» (Nj O CO CO ^ ( \ l 
^ ^ — o o o o 
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of i^iucoceji OD ch •»!?: b;/ a\x}^o b u- ^M"» 2< aXoo iiiorooDoti r i t h i n -
OToni c i r thi ; o . i . c , , t r - \ t l . . : ; o l t h e pol^/-OQOo:iCi:'*dG» dbovc 5 i^'. Qf 
Qsmd a |-ii.:.itc rt-oi*" vat* s^ot'ili'i!, <i* At tho ;?x>xiit *.. «iKJ 0;„jiOfi'>trr:tiu:.;o 
4»'*4 p. -Juii.® y* . ,j,..:cw.-o> i.*ec}^-cjcj^^vt'l^• »:2?oa thvue p o f - a t e t h e in^yocr 
oi ,,,A-aoi„.>. ur«.'^ i. ^ ii-< ;• s.. r'cr Jon .-. ttrtr'wr'i.* xx^aid be :.ib-. ut 1-300• 
ll'io i n t e r ' lO t iu r ; o-- vor* H lazh oa© ; i -yoonrotoi i i i«o« ov-.l, u.-ili., \iao 
Tm^p a t rouia tu^r-ernuure i54**w)« i o f. fiseiu oor.oeritrati . . .c of Uoi'; A 
iU«86 ;^.y£jl> i«'aL -idac;^ v^.i^^ia ataouiitG oi' ovtuUuai i^i:- t h e 'buffer* 
rho turb*'- it;,; aev. i,o f.: a t^ a x»C"iiiilt u-- Joii \ «• uval'./a-..di. ii;tc5'.-otilon 
i n tt!t. aJ"iC a !i;:\lf hH-UL.-o w..iB ck^tAtot^t. by oo??.£-:r-lji, the o.beorb-rjuo a t 
400 nu» *!i© turd^v i-jy csoa^-ureO nt ^00 liu %iao • iottOv; f4j;Li.;.0t t t .e 
i io lar r a t i o , Cvvaiba. : . j .n2 t (^  Jon 4]]» ru3 ahoMTi i n * i t ' . 25» .*ho 
ourvc a o* * i • 25 roco.-..bi-. i. a «ir:--iQ ;1 cuiti^icx. - ruit*U.A5y ptrcui i t i l i i 
t i t r • l t l u ^ a u - . c . i t £i--'/; ucn oso<?©c eotJtJ, ar: «.;ui¥fiie.-o»'-' J^ ot-*-^  or.ci 
^^ ^ uVa*t>u.-i£i o^::«ooc SuiiC. i t o-^ r: bt ooen t l i a t t h e ..aK^Liuu tu^u^^vjjij 
i r dcvclopec \:li-,i. t h e ..ioicir r i i t l o o- cva iauui i i miU Joa . t( trtxu r 'fci in 
^ . S * ^he p r e o i i t - t o iL.ri.ifc Xyj ^k^n .\(-c»-ai-«ni: m t t rn .c t i„ i ' 1: 1? 
Uoarf. WGC Ovixc-jtv*... Ijy 0€ii' 'irli ;.^;:atilui. fixv i t x*r.c ai..r,U/c;cc tor ..t€...T. 
otK; Ca bo!:4,;c^r'ite, *lit- r c c lt> ai"©- iJ*?''?-.^ iiO'^ l-t-jf' -^^ IIJOIJI: l a x l • 2 p . i n 
t h e oiirorici..itar;t vo hvvv 6et o t •. (ioiub:. o con A. aiid ;.;lyo -o t i i i i oi;.,4i.-
t u o o i t . i t O'j. be occ t!i'4t a l l t he t;:irc»o ciasvoc a , i , .n-;: o ?•. r<.-
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[OVALBUMIN] : [CONCANAVALIN A] 
ii l^Eed oof.oentrttii I. of ^oja A (0,06 H. /wl ) brjis itioubatt^d vi th d i l i ' e r 
ent conoeiit;irnt.ions o.i ov-abuU.ii i a '^ ^ oi' 2.. bui ' -er . nri 7 , 4 , i ^ r 
thre« hcn r^',:-:. 2he t-irbi., .t,, ut.voi.oT.ea \iaJ.. r ad at 40^ na 1 ( 4 ) 1 the 
tube® were l u . t h c r ^noubated Tor t£ h. ur© i^a the • r ' r ^ i - - t - t c - \»ae 
ai^^:ay£ea sfcj? --©teii; ( Q ^ ^^ this ..ctlu d „1 x^k/ry c t o l . (1051) fur^ u 
for orirb.:hy-aratc t O ) b^ . i-^awl-wulf urio aaiti ue th .d . 
»!! '>• 
p r G O l p i t a t e , iPoO'-e<3tivc.ly oorroorKirid t o a Btciohi.o.'K--tr^- ci a b o . t 
3«5 • 5«75 succe'-tii^'C thn.t nbout A ovrsltjuain tijol*. OUii.Tj rv::^  a';6o i. .-.'.tod 
t i l th one Jtin A totriuj*';:^ a t --IK. ©quiv-OLenc-- duv-c^ 
intorciCti^^Ti %rnf; ctutiic>4 'oy tu.."b,„.c . . . ' ' t r io i^etbotl. • IXJJC-C OowOct ra -
t i o n o:* -or. I (0 ,4 Ckj/ulji tiau ir.c;.:^b t o e v i t • ooni.it.tu.t a„>i.ociit'"titi.--ii 
oi' dc;-:ti*as.. (1 - 2 a,:/£il) ki -jrootnoo ui' di.fi'crci.t; couQ-^i-Xrcr^l^.^. u*. 
0ri*.tf5 i n 3 f-^  o . ^.- buf;. 'cr, rnn 7«^« ~ho tuboc uc-c i;.c-iu.nt':.-u io%* 
jG© hour a t 'xj..... t e a o r t i t u r e rjjnd t h e t u r b i d i t y ccyv^ .:..,.> o. wtiG uc;:-. urec 
a t 3^0 JUi, whc o t i o a i 6i'iii:it,, a t 550 U*J vm. thcti pivjttt*.: o^a- t t 
the? fiaa... cojricc-y.iirati ,ri oi' th- o-;I*»' Th*' r eu i t l t o a.^ ** Gh.-:-Vf>: iri ;!.•;:•• 
20 aati 27• i t s Ji be ccc tfeit irjar? at:o i a C5;ii^  aonf tca t r - i t i j i ; oaiT-es 
a docroiv c i « ^.:?n^cit)i-.ii. re-e t , .ur i ir^ U l oi -hi' i...;u o a t^ t e . t'.^  • 
W?}0 doct\a ii- •'!> o i ' i t n t i c t ; Mt 1.7 ii a o l t eono. j . t r"»t io , v;u- 15; 
Toi' ;'o iiUi-. Oh •:,,-ii.e jiv, 10, l o r putaOc;i«;i. eh . i*i*..c« .vi?c.'Vcr, I'^ir 
'•!; .taeeiLsa d-'*o.-.iv.'<; isi'; *'-..t£sfi-i'.a io idr t^- d<ei!?fa>.^ e i n n,j* J i it.'.'^-i • 
{.lOoriE^UK,;: t h e ?^M--ci -itjitii-.n C:-. O&n h » ^e r t rcu . Cu..>rae?-, 
ihti- e f f e c t -..i Gu'-iu:a <j *,j''i;'-': vac ra>-.. so« ;• ^n t..o l)i.i.t'j.i"i ui' 
y<m A tu *.©pa,..c&.. V,—100 i.>ca.-0« .. l iXcu c , „ocn t ra t - s^n oi Jor. /t (0«6 















S A L T , M 
t i n reACtioR. 
26i ihe 4.i< i.-'.jeKoe oi ll-e. ^ti won ijf-6*.:xtrtti.i pr4Ci^>-
fo a f i x e d ou»0:--x :,rr>tiui3 o r iioa A (O.'i iai;:/KJi) i»a.a addcv 
owfi trat lon ui a i.K^  c con-t*-?; ^rn 
of ©;.a.t2. i n 3 aa o:f 'f ; b u f f e r , ;ii^  ? • ' . ^*fter .i.auba^ic-ii f^ r une h.. r. 
a t ro^-va t^aupcro.'surc i26^ii^ the t u r v i c i t y vrv measured -^t 3*50 iiKi; < O ^ 
pota»? iuffi Ohio r i d e , ^ (^ ^ p&taM:>.. i t : a b:"i 
i o d i d e • -cc, asid, V / -^otaS...iui. 
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1 1, S "^  H 
•H O O © .-I' d O 
c. o -13 '.' i jo H o 
N 'i- O o a O -H %4 •:. 
' ^ O •«* ef »r. ^ 'a o s:' 
1 1^ f5 O « o r.'- SS &.J c-
'" +* lO U _ 3 J3 & 3 ,.. t^ 
,^ : 3 © a ..i •» h , - i4» 
<3 W o | i 3 ^ s 4* M t; 
o «» « 3 ^' a fi r* ^ s; 
o *; A w "o » ••+ u » 
rt o ^ S '-^  *-• ^  - ' v: • 4.' 
:!i «> v^ ^ O ""J •:;> 
« y 4 i t> o • t>» o %'i •^ ».•• 
•*i ."^  '^ o "O P- H £i 
49 . ^ • • G « » < ^ ^ J £ 
^ •»> r l 3 ® O § •H H o 
4> ..-, Ji 4» i c 3 a - I ^ ^ 
Q '.3 a Q HI C t C3 . e.. 
o o • > -1* i : B o Ci 
^ d M »l ^4 4» d *» 
•** a r t IM! «| £t t* 
" ^ -^^  f Q • S O ^ «<H 
.3 JS< t* W O Q.-H '> fc O 0 
i i i w -t 1:4 wJ a s5 •» a 
O :-;1 g >»J& a fe D S « i 
X? "^ -H f +»xi w o l i 
M • 4* "^ -••3 ^ O • 
£} 4j 4» «:« O S "a ffl ;C-
-..A » 4» "3 %4*^ -043 
$3 '*4 ». t i O 0 V« 
q o o >»«i O f i 
« u f^^o ;^:;i *» « 0 •'• 
P "H .-4 e* ;,; a : • c> •»4 & 
• ^ ^ ^ - H ^ »4 a 4» ,-• a! 
^ U © iS v« "4 Vi M ;; •o 
t - * i .>> 5 -^4 S-; ^ •»* u S 
N 'H ^ 0 £3 ^ ;.-i H ,\. {( S 
J ^ q © frj jrf a- V* jC i-* sJ © 
.-a £S o o & * f- o ,r. 
•'•* ^i ••11 @ o • "^•» 
«» O 04» O CS • « a jl4 
9 ^ *•• .„ ••" i JtJ H>s.o 
w ^ -^ p <-• "' « «- a 
_ d "^ f i © '^i * irt (?, c) o 
5 « ^  i • 9 •« 
<* ' ^ H i t ^ « o - ' - ' ?-! • - # • * 
•IStS"" 
the pxtmonoi tyf axt£cT&Oit vomi>..nt:s!ati,Qtiii Q- the e a l t ii.:. thf a<^r.O''.nt-
r a t l o i . ra/iGC 0»2 - 2 *.^  Ai'ter inoubi i t ia ; the tube;:- fo r h .li ai* horj? 
the -e iCtlun d r t u c t ; wm j>aBOoii thiruui^;!! a ::»il, ino..•. f i - t e s ' .ran the 
pa^wtcin in the- ou e r a i.;->jit ws^ o eBtiumt«-'c by the uath^^o of ^>owy ©t 
aX« (1951 ; . -liC aiaouut ol' p ro te in in 1 ;ai of the cu^ r r - a t j i t v o 
thoi. plot teC af-;::iini.it thf; fii-mi ooi:.o«n ra t io i i o:' fjotliivu ch-o vi ic , iho 
r^rjuit-. a:*C' ae ..otcv iii thu tuoot oi" i.l.;> JH. Ar.toi?€ctiix:i: the 
au,/..r.t ol '•r'w.cii. In th«; 0Uj)«T;tv t^ uu ^eof-a'-e« v-lth i; or-n c In oo-
(Ilua oiil-.:-:-.'•.;t. o.,..;;OOi"i'&jro,'iic.!i. *biL t-oultl i^au tha t thc' deoruauv.'v. 
£j3pecipit;itloii o l «<)« , - des-irx. QCJOIO^: i n vreot-iiO<" o-: hi, h c^..^coi.t-
rati.»t.G ..x' ooii' u Qhloi^idc ttui:: .••rol*«4l)ij diw to vhe CK-.l.k>iii..-ati. r oi' 
th<^ -rcci, ^t;:'1ic iy^ ' the oa, t i i^ ' - i i i aotiwr- o. the o^ J,-':- r t-.ci;- t..aj.. dt-^ ti 
tu aii^ " iiiSix;jitv.:.\, ofi'ect oxortvd b, thv o - i t , 
2hc ii....iu©tj.a'.. i^* t^cuiaa oliXv-'i<aG uii Jon .:; «• uVolbit.lii -r<-c* i t i r . 
r«aotic';. tmc s tu , i<,«i In jja buffer , p.I 7#4, a t d l f ' . c ror t c-dt ooi.cc.iit-
i*atA-i....c« 2h< tu^c;. i^crc ii\aub t©6 l o r t:•;?*©€ Q^ V^ a half huu:-e -int the 
reoiu-tant tu;:-i>... dit;? «Q.L rcjad a t 400 i:;j# Xhe O ' t i c i l dcn^^it^- «_;£; 
'^lott©:^ !<:,'?;i .t>t tUo i...:,ai eai-t Oynoo-tr, tior.«» r5'C ix. ©• t^£3 rvT' o'i..-^  • 
i n i i • 27 -^  • i t CM- uc se.oii tha t u to 1 a nodiuis ch:0 'ide o-.,riOo:;t-
r a t i n the t u rb id - ty aooreaiaoti v.lth li:croa{3Q iri t^ he- erat- oc...ot'..l;.ra"-
t l o n . A'^ cve 1 .= codiu-.. ohlo."i<2c Otone©r.t.ratlon thr t u rb i t i i t y in«:-^orir-
©d iii-e^irj-y ur. tw t'.ie hi ; :ho;t Oj^JoeDtrr^tiori (2»5 J o-' tht.- o^ -u u 
tcct€<:i» 
Tho iniluei^ot ..jf pi. or. >>Xji ••-<icj£tr",.: •roci i t i i . re cttor. t>:iE 
«»12>-
s tudied li^ tur'l>:'.a:;,r.K:trio :.%thod, iUr/cjycnt hntt'-'vr Qoravlnr n nil 
r:inf?rc uf pii 4 - 9 verc nrc]-.art;a. itiooe bufi'ors wo.:;•©! 0«05 -' ootii.u 
oltrcitti (pii '^  - 5 ) , 0»05 -' «»ouiuia ouooiait© (pli 5«^) , 0.05 - -"rliJ-
oaLe:',te {pkl 5*0 • S ) , 0»05 ^ r l t / a J l (p4i S • 9>« '••J:^© buft'oEtj ts€r« 
pr©i4srG€l by the aetliod o£ uoisaori (f 95^}« Iri «GOh ox' th ' sc bufi'ors 
aootato were, afidea. -^o a fi.x©<2 eor.voeritj?.-:.tixin of UOR A ( 0 « 2 aa/ i i l ) i» 
bm'i'era ax dijefes?eat pii voiiaet* were addetl a t'ixe^a Ouno©i.tr;itluj:i of 
diextrm-i (0«0 a,/Ga.>« jtftor iiitirubatijir: tho tubes at rov.^ tcsuperaturc 
(lO^Ui for one hour the t u r b i d i t y of the apeaotlou ciijiture wae iseiid at 
550 lUa. ilie 0: tiO.'JL dcttioity of t h e des^e.-u-i so lu t ion alori© vac oui>» 
trt:^t6<i troa the o •tloal d€!fn,oitl#a of tht. sjctifitioti t.JlEture. Iho oor-
r^citeu o-^ t^iOiVi. aentiity a t 35C mi vav. thon i^lottocl QG v^.Ejut p..» ...he 
r^Hu.ito ore e.iovii Ifi fifV* 2n» I t orm b<i @«en thrjt jic/;li.(^iblo nroc*-» 
pi t a t Ion oocuMpea bvt%'«a^, pu /!- asifi pii 5« Alove- T»I 5.5 a siirtrp ii*.are-» 
aoe i n p.r®oi;;it;itl 11 tooi.. pln,o© tinojs ifioroaeiri -he p i^ to pU 5»^t ish© 
eacteiit oi nrcci:-Xtatili>i, re.Jti4ao<i ooaotLii'it i n the -*,* rr'Ax-, -•.i 5,n -
n«1 , above vh-i.02i a doorc-ii.c ir* nI^t?oipitatl^l:. ooourrec o:. i'ux:'t.!iu:' i . , -
or*5aoift(; th€ i^^ ii. 
Ea r l i e r e tuu ios (v.'axf?i'cr, 1975i have ©ho\(8i t r a t the qu-ritersuvy 
otraotisrc of u^on A de.eude on p*j, '^ .'he ...oetiii eauBtc ao a U.U«r a t 
p** 5»0« «it ;>>il 7•'_^ ^16:.*c' alj. of the experiSiGctB on woxi -'sj-poI.voaoc'.GrM' 
ititei'iiOtitJja iU'.vo b'.eri oarrfev" ..ut i i . tl.lB t h o o i e , the -••r^d-^alaaxit 
etrijot'ore o~. -or* .. i o totra;,ieric i.e. Oon A oid^ctc -^.i^i^'irii-i- ne a tct:.'•:*• 
oej.'« ihr "reoi'-^ifeiri tltratiw»xi oi thr ...eotin a i^f i^iijot t2exti?:\ viaa 0i>» 
*!ai^» 
pH 
i>®t' •«K s^n A tiHc- do:^'.rtm» 
01- hr rvr-oiivti-ii •-fc.cti n 
to n ;^u5' ,^  tioXatiuii iO»2 a ^ t a i ) i n bufffro os cifi 'ereii t p;: "TaitHG 
bntiKi; the tabijs a t T'.- a teor©ratti"e (10®Q) for one hou.r, thr^ or-tio-^l 
• 1 ^ ^ 
r a t i o n of vJon ;•, (0»44 w y a l ) vac t i t m t o d td th aidf^er-crit o..i-iC0..itn.>-
t l o n s o- dc-:ctrijsi« *li© rooa^.ts arc ch^,-^ in - 1 ^ • 2 9 . 2hc p.. o. the 
o o l u t l . a i n ex"«vlrionte deoorib^ •) i n ot.jrvc a voo im.sitr\iiiC:i\ i;ith the 
!?H buffer , p*. 7»4» *.sJ-:- ejmerio6«i-i.4:: 4cDorib<ti i n ourvc b , the tvt/ 
r e o tnnts n-jaely d€xtrj.\j. ond Clojf- A iiore Ber'orateXy eiaj,ysev' cy:tc-.ol^ 
roXif ofj'iinst 0«n *. ouOlu-.i ohiorid© swiut icn vhuoo pii \mo aa;5;.^ ,otoO to 
pil 5«0« "he «u-v&iv.ity developed In onc hour «:luo t o the i . tor-'.ction UA 
OoK A y i t b dc^jtra.. a t -^ u 5*0 waB *xjiltorod by i3ca':-..'riii 0"-tiocU 
denoit^, a t 330 n^., Ao CCUJ be oenn in *''i, • 29 (ourvc bi the tur.i.ldifcy 
wic ouoGtrintiaaJL^ l^ucr a t ;ul 5*0 thosi a t pii 7« '^-» 
fhe t i n e ev.ui'DC c* tho intftraotj.'^u o:,. -osi A t.^ith dcstrrm trac 
Dtudiod i n iu bui^fei-, pii 1^A^ at d i f fe roni OvJa^cjatratit-KC ol -.on .^  
<3*::; - <>•? n.') but a-i- u l i s e u o^.iioentratiun c si'stj?-«i (6 ,3 u.. ^::U-
euoe) b^ tm^tJiui.x'triu «3Cih..,ii« <:\xo rcet^m-ue yrcv i usai^ oft«i.Li.^ •".•it^ ^cl 
at 52*^w5 Wire uixoti af-u ihe ii^^ieoac- in o.j1;ioa dcn^it,, nt 56u ut. 
tilth tit.A. :&oui^ :^ v^;x.,, Av: tisio a^ ^^ uroc ui tJiu rc ; io t i ec are ^h,,^.. i.^ 
iit:;* 30A» ilic rcoaxtc ,.b-.f]Anod fcHjfuj»e 10 oinutc'^: wo-x cauxL-jzc^l iK.'iat; 
fisrct ..;3?a€!r r a t e cquat iun . 'ihe r>r'..oi;'itin j?0'iat ..r: ca be oonslcu.Tc-cl 
to be poGudo«»ii-- t ui?dor ro c t iun oinoo o..:.oui-tratiun oi. one u: th© 
rot'Otonto i . e . destroj:). (ijs tcrar. of f:;iuooc<; un i to i tftio 700 ticico Ck/^e 
t\ QXk t ha t of Jon A t c t r o i . r r anC U..a \ totrjaw.'i? r -oto t i t h i\;U":- / i u -















o 0 1 
r\ ^ 
/ ^ " ' " ' ^ ' ' ^ ^ ^ N ^ - i ^ 
S ^ V.-^'Ny-^ 
/ X* 
5 
rOO^>0-^>00^>00- 1 . 
0 
DEXT RAN , mg/ml 
Jo a fixed o©isi»©ntrnSii>ii, of Goa -A (0.44 fit'^/ai) w©j?e a.;<l©6 inai?s: aiiii;^' 
a«?.?-.4t,, or tit-- !?«:•• :7,etion iiiisture w ^ r€<s.,r'deQ at 1550 t^» 2u% biifKr 
Ji^et©© ::i>r (a i ym^. 'IA ljtj€f#i*,pu 7.A, £*M ta^ K'^) the pli oi ZQI- -s-d^s?-
•*4'S7«» 
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annlyaed aooordin^- to Gu^ fs^ icnhelx:.! -(1926) h^' the f i r o t ortirr srnte 
' ° " ^ * A t - * ° * " t " ^ ' * '5) 
or 
i j i 0 ^ ^ ^ * At-^ *^*^>^ - - l^ b^s****-^ ^^ ^^ *^ ^^ ^ 
y;iere (Oi/ .^^  and i^*'^*^. A*. «i*© op t ioa t de r iS i t i t s , •?,* 3 ^ nu, reo,rded 
r«HD-ootivcij^, at; t i : - o , t , miuu t-*"At^ ttiorc At iu a C-Jl^ '..t i. t tifX' 
i£itervtu- Oiiu ct-i.^ulu be 2 - 3 tXmtiO hiijlior thciti the halX i i ~ e no:d^.(' 
of uhc r^.-Otiwi; — a o^n^utt^n iifiioh tauct b« oatieii.O'. bc*\j;-© ueiiicj 
At any c^'^^^^ o^noei*tiMt.l.>n oi aoft ./'it a p lo t oi" Inj(CJD)^^ A *-
(OX))^j vorouc t l a e (jainutee) ijnve e o t r a i c h - li-^^ OB oh;Wi in -tl • 
51» Slhe otrai,; l i t line- XSOLI: Qrawi by the ;xthuti ^£ ioa<-t o<ii;a>x.G aiiO 
tlie Glope 0* ihf: Ilr-e^^r p lo t i^ave apparcr:st f i rot , ordoE" r a t e Q r.;itnEit, 
^*ob8* "^ '^' '^ -^ '**^ '^^  •-•' ^ \M ^^"^ ^oter;.-Jj-iiH; a t dii 'foro; t v;uii o xjoiit-
ratl...RS and ar t i i m c d in 2ablG a i (o«© ali.:o i'lt-, 31 j . • i t h vbotc 
vaXuott :^.. 1^  . - O'ut'vos imro '.:',r^ .M .^ b<5tt?«©Ei B^'^^t* At"*^^'^^t J ^^^^ * ^ ^ 
£UX»arui44fe; tv OcruawiGii ( 5 / Mi*. atC' ^Jivo. iij Uha ii-Ot-ts uf AI,..,. . J -hoi»e 
th© f^tijQj. •x?-c-ria a t a i iKvinto ant) oloo Gl^x;n, Jhc i i t t>otx>ocK ...uo 
0Xneria£;..taL poitttsj au-. 4.i o i^;uto„. OUI-VL; it:; Oatiufuct iry» i t Oai.^  be 
oeen that i^ Q|j„ exijootodiy dii;:>ei,'5:Q on icot-js oc.r,oontrr'.i.lv.n, \2\^v. 
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ocntrat iwn of OOR \ ( in u^i) oho^i In i;'lc» 30 B tfliiob f 1-tc t he eqtio» 
t l o n 
Ilic eooaafi te^KS i«o« 0*201 r ^ ' be G oooplejr ftinotion o:: cleartrr^j ooa»» 
oeatra'&loi-; olriO«- a t vor:,' tiitii do^j?a2^ ooueciit;ffati^.;n ^^^Q "^^^ fomifi 
t o uDoreaoe (DOC X'abl© Aii.). we i'oimtl tbat t he ccc'.,au t c ^ a vac nt,,t a 
l i n e a r fumstion u.; dciXtiM Ooijoeatratioa, 4p aror-ti./ psrsalv-ta^i-i^n 
inv„.,-Via^ Uon i and aeattran in too- OOEJ^ SICX to bo Qu-,mtit itivcc.;;/ det)» 
orilxjci by tho oliaplt' CQuatxon ( ? ) • iio^^vci", equation (7) 0(}X lx> unod 
to cor3?eot k.^i^, fo r the i o c t i i : ooia«K^ntratiurj ao t h a t the TCQn tisv: 
2??ite Ovn;^tant XA^UIC bee oc iude^i :6ei i t of UoB 'I ooiicei.trr^tion. ^"hat 
thic- Ir.i posaibxe in ©Vidont f roc T©;;!© >:II« .?hc va,:,ucc oi k j^^ ^^  «or-
rooteil lo? Cun -•. conoofitrati,.ri by tlK. help OJ." equat ion (.7^ ;„JLVC.. In 
tlio l a u t coXtK,Tiu^ : ^G-ie JLIX ryrci clca^'iy i4id©r»c:4ent uf the J.cctj.r; 
oonocntra?;l^t; vi:,hiir; -er-J.s-.ibie Xia i t ..1' th^- os^'10tines;t-C or^ " ^f 
15/^ ^o-ii.,.. ir. thv dotcrui.a"jti.>n of ^Q^JU ii- thi ; . e-tuuy* 
aSiG liviutiiioc oi toia';>©r:).ttir& os won /» • cif-xtrrx p r o c i v l t i ; ' rcao» 
t i o n vo,G otudicd c^ t^m p.., Vciluoc, n^uacly pi^  7»/ ruid p.. 5»0» 
Hha tiiac 0-.sart.e of the IntcsojotLon oi' woii A t,'ith aoxt.'oJ-. vao 
studied i c i'.* bui'^cr, pii 7 ,d^in tho toop&r;^tu-i>c rai\j;e B— 62®U. Jio 
-I5»* 
ooaocntratiojtis of r©iiCtarito »?ere those ^ i e h ouxrrospunaod to tho 
oquivaieiic^- Swuc -'"' the p roo tp i t i i i t i t r a t i on - cwrvo (oe. xi^,. 22 ) , 
2ho prc'Olpitiii reaot iu i . ©GO a-oitort^d by aeacisria . li^jht ecattor:iiv;. 
a t 350 aa» 11*© reou^tc arc oliu«n In fJU:> 32, I t 1;. c lonr fr'...u 
f ig* 32 tliQt l^elot; 42**S tb© ^prooirsitin 3?eacti..n wnjr! fnc te r at hl:t!(-r 
t©c^«ratuiro. Above 42®Cj JUiorsa-e I J : tecn^eratuj?© oauscnl Qppjfooiabi© 
d#arQai-;e In the n a t c , i-hen tu ru id i t i ^G obtadUaod a t 5 , 10. ar.d 14 
*1G» 35 vo-'-O obi,aaa.;a» At a ijiViKi teuipcriiturc the turJjiUitjy 0;i ecs-
teclii' inareat.cd i.iv.h tL-x • .-axiauw, at>aora..ino- IKV. AOuriU r-oc^ 43*^w. 
iiJ>^ J^ ® 45 w the bx?ooipita«lt-^ d&Q'2^Q^'MjC C-SK, the tE-iS?ev iSiii-c..:!:. ;iO.'. X' 
yitii e/,aL -tis^i.;.' a-^vo $2^^m :^'h^ deor^.-afjc i » 0»iJ» .at 550 a . • i t h 
ii,.arcar:,6 in tou ©jrcit-ore alx)'?'e 45 "*3 anrietiSB '.-.• he du« fei- the he-\t l . :-
a*>tXva-uloii oi' von .i» - i i id l a r •^b©®3?vt,itl<m0 iHsro tt-M b^ .'inea^l aJit?. 
^^iiiiiiradditi (1975) o» vvaibu^jia •• antiuvaibutsaln prooirjitija »e -o t i a . 
aer© i t etoruld he pointed out thuit ph of ^hc Erie buffer ur-ed in 
'^eac otv di«e 0h-.i\*©d eysa© de?)es3.d«mioe .-.n t 'Soporatur©. i'or «3Er-ap-lc th© 
p<i of fchc '••;rc-tcin It'* til \iufi'er inircaee<5 f roa pii 7»4 a t 25*^^ tu rH7.6 
a t 7 i^ * A liimXl daon-'acc i n pii oC the buffer b< lox; m.i ?»/ that i::!, ht 
hati, ttu'cTi piaoe oxi ra lo ln : tenpera turo by i t sola;" mjui... a< t^ oic'Si^---
cantX/ af ioot tho Jaei».f:;.•:il^ ef' tur-bidit;? ao cm;, bo sroat^ i.!^- <3 .^r,0:,udei: I'rua 
the r^©u.ta o.-. feue pii d^d.mndimoo of tiK.' JwU -. — (iextrtui pi.-'uclpit;ljt 
r^octivii ioeo rl^,> 20) , 
fhe iii:;etic da ta ^evi- oivayaed ae bci\.,.-j-o by Sho ucjth,-.' ai 
Gug(.,onhoix3 (1926j milsx eauatioii, (Si* 'PST-CJ onrvo bett-een iKuOi.}^ A^-
J ^* ' t*At verouL tl£ic vao otrai, .r i t l i n e a t ml of th^ ter. eifftSTent 
- 1 ^ * 
O 0.1 
T I M E J min 
!?0 a f . x e d Q.;t.<ieL%T^tl-^L oi' Joii ,i ( 0 . 3 ^ ••^J'M.) i n 5 »ai of X^ ; buffer , 
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T E M P E R A T U R E C 
mY^fm 
•iHE|i©.3?atiiif€s Mid at?e ©hoim In i^^B* 34 - 36« I t ehottl^ b© !5Gmte4 
omt that %tm © t r a i t ^ lixiac wer© ds^taa fey tho aetsiod of l^ast e^iareo 
csEMi tlie s3.t»pea oS* tmah plot© gare a^pa»«;'tit f i ro t QT4MS ra te oonotnjitp 
^olw* aaoordi^^ to oqttatl^m ( i ) for tli@ £Qrma.tl(m of Con A «» dextraa 
•Mpa.»x# 'Bi@ Tsdueo axrd l i^ tod ixk fable XZZX* UteiB,; themv valuse 
ii«se j^m&& on tht-^ i^miw^u* i%G ttl hot^mmk the ea^>«s i^iiaoitaL poijatc 
a»fl the ooaijisted ourve io ®v4a«.ati^ fratisfaotoay. 
aaoljQod lag? tho lieip of Ari-heaiuo e«^tt®tios (iiaiiil.*;::', 195C), 
itiOi'?© S i s the aotlvatj^fj QSMXH'S^ Imoal/ciele, -i i© tli«i g;iS ooajjtant 
IKII4 l e #aual to 1 * ' ^ oal siole <i«@ » 1^? i s the t(i£a|>«r^tur@ i« ^ 
i a 4 iB a oonstasit r©|BB«j®«aE6iUfT th© A2f©gut'ii«y faotor . A 'plot os" IK 
«ad f/f for s.;oR A • d®iiSr..,x iatercuction has beec rJiown In ^tc* JI» 
^wee i t mm. be eooii tli^it oacporlaettt.^:;! ohem^o.tXQ'xm ocmiic'jt bo do£>» 
orihM by a sisk-sle ot;.raJ,|jat Xia©. Bi© ^jxperi^eatia points obtitiuc'-d 
hetvo«!n 18 aad 37 0 l i e oii a straiir^i liiit^ wh«3?©aci the ©a:-:>0rifc>.-ntal 
points® beloif 16*^ 0 a^^ms to l i e OB a ^ p a s » t e etj?:ii^t; lij£i^* ihe 
elesr« of tlM^ i^3?&t e t r a i ^ t l i ne yn.B &e^&ee^^ h^^ th& riot had ui loasl 
OQuaif^&G f&'''* thc: o^|>eri£iexitcil obo^rvatione aoido b@ti«offl9k 13*^ w' and 
3^ *9^ <J OBJI me toaa£4 to he «»$@93«l9 ^enae aotivaticm «sloz^ ?^^  vacs ooa» 
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ii-yr'uii, 571 /VPraetviuc p lo t i o - the det-r..intitt',..n of AGXI^ 
vativ-ri --Jser^ ;,^ . Tor Jot- /.-de^rtrrin p rce ip l t iB jrortoti r. -it p;. 7.^« 
'iJh© ra te 5!i.pr©ar_uj<H' oi tarb.ik^itjy Ktis.>»auUrec; a t cliff e-er t 
t©iaporatures. in thf temperature r'a„-e 9-37 C« © e^ rii% comstrtnte 
i*iuwn in . i •• 32 apo^xulat., t o th<? pro«* <itc'«» dcscrAbr-: -JE the *tc3»re*t 
•w-
%o 1^ 11*7 toal/iaoA®» .ii-iiailmr leant ®<|i3tar*'^ 0 sssaaXy-nlcs oa' th© 
mm ir ,^.'i^oi tisct rat© QJt 2e®a«tioii tii0«e^#t« L>|ja<i« a% ^ i 3*0 t^ ^9m 
«rlpl«l» 3p«ii,y£>tlo;i im^i Vcs^ r wijiik i©®« s^io 2S)^ttio ©.©seenta^tHoii o* Cba 
4 ^^.0j 'e4 \m»5 atoixt faoi? t i se« tl^mi timt u^ia iii ©se^ r^itSiomte at pX 
t . 4 (3(s0 ^aKi-s i l i i ) iis w.i?4©s to incr«aii« the psfeoialois O:. tJsio tjs&» 
;^ , t'f)e Ttit^- QQ-tir. to^i, wJ Us# ^ijatJtiua i&xiju^tedif 4Eyej*ea*H&i wltfe ii«3iro«ji 
wss .te 1s*M|>6-x-'ft:%iii?r' (e©© Sial5A0 .iXB'i# iii© t®i^«»atui?© 60|s«siii®ae© of "fell' 
l#a.^it ©riticyetf. tiiuil^' 4s ^^ r*.@i4l«;<l a ¥i]iJ.u£ oi' tO«4 kcral/aoJlc* for tto© 
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T I M E J min 
io a iijced oojiO£?iitratiort of Jon h {i*j2 Oti/ol) iis 5 ul oJ 0.5 M oo« 
diua oh io r ide , p.* 5«0, *..*u,^t;^n€o a t a OOK^ . t;&i:t teoperatiSBK was ;^i..c 
peratvdP< t v;vrei i . 6 .2^^, U . 1 U 2 a. H i . l4.5®c, i v . 25.^**w, 
'<*t43*'* 
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I O / T K 
3.5 3.6 
£i^<*..i. 41 • .-'aprtoeniuf; '?Xyt l o " the. <aet€ri..iuatlv»n o* votive-
t ioi i i^ieT4;>' ol Ocii .vmexfcran p r r o l n . t i i i r cao t i^n at nii 5 , 0 , 
ihe r a t e ..<i' app©rArai;»iie -wi' tu-^'bidity i^e ij^ai-jurcc a t differ-...nt tej-r-e— 
r-.ttjree- ii,. tfat: t e . o e r a t u r e r.ria£;© 7-??^a, *IK' r a t e oo». te;-.ta «©r'e 
Oc.i.oiUat'.-cl fit... th-- recai.tc. o& a-.-*.- a t (Ufi'er r.t tea-^ernturefJ eh. Ui 
rmamXy 1,4*dio3ttm, oroa^ proK/loi^e c,:..-jool, oth^icnf? ^ l ^ « a l , <lti::^th;/l 
tlie iBtoraetlor* oi Oon /i with fiol^oaoa&ai^icsoo •'-^ 1* (,'UyOi/*-;rotoiac:., the 
©fi'Rot X tihfoe o!?<::mUo C!uivej.:to ou ttm intcnirit;* of natlTe oonfcznaek" 
t l o n ..r Cos. A iRafc lKVc;;i;ti,,_at6d b^ ai-^eatroflrioroaotric aeshiid, *ti© 
oosT«otoil «3ait3tii^:Sa liHc euUBSioa i^ 3.i,.:i..A i s *.i buff o r , p.i 7 » - , «ae 
fount! to b© 202 uiA ojtio 334 a.:i Poef.*ctivcl;/-. ..t rt-iativcl;;- low©:--r 
Ovi^mitiiTitioiso 0-.' the •jrvjai.ie Dc.;-i'e'ii«s urod is. *h-i i.-tu6:/ ui' the bi.ncli» 
i a of pol^'-saooi-iavido aua«i ,u,;Oi>t>rut€iE to SJon A, the nine oranBiO 
0olv<ntu fe^'-'f . ;c :• .oral--.;?' f..urAi ti, bavc ».... oi.:";i%.v.^  Ofu.t of fee t n %m 
the i a t r i - ' ." • "" .^ .. r©ooeroe o^ r Oon rtt 53^ no wrvc afst oi4:^ai.iOiiatA5' 
iEi:^ 'iiaCi..o«5u \^ . :*^ /Oe.!?<>l (C «* 1*0 u / , *fc'-wv (0 •• 5«5 iU aafi di-.-Kao© 
(0 - 0»6 : i ) . iitliylen© U^'QOI .incuoci; 12-;- <a©os»c.ar:ie l » tbe i a t r i i u i i c 
fliiy-re oeuoo. I^je r e l a t i v e iiifc/jreseoiiOe oi •Jon A i n rirea inosK>o^ cd 
trlth incroao© in u t-a ocnoeatraticsn osiil t he ln<j2't=a- e it- f l u rccctivoo 
»jio 40i • in Q xLdv. ^ icv& the chav^e in flv..,rcocoi':,ae oocur •©«:i, the 
•a:'i ' ;;tion .-~. :<.lx..v.vtoc©BOo id tb til© eo«0€iis,tr.fi£lua - i" a'?caiiii.c e -^,. t 
Wfif: ia n-.,.tt/nie» ^liecc rosm t c suc5^ ';«©;.;t i l t t l o IT ik^  oh.v-5iis o i a tho 
©uvir-.-iiUBfit c-i' t r y p t o -^Mii Oi:.!.' oopfevi?*? i n Coji ••, tC'tratiez'. j&io by i£*» 
plioatiwii u>tufc ufiru; t k i t :i?i;i .i\io J^wivcrits p2?w.t=nulif d.:-• li-. t G„. lii.. i-» 
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''4 • & 
« o ?^ 
^ ja 
' « • # • ' • ! > 
'.- f4 to 
wl4#» 
tf^k^eae ^^ooX, propylene -lyooi, us^ea, liaSr^-^-^'^^t * ^ ^ > ^ i ^ i f 
^ o <ioo©esti?atioBe of orsm^i^ eaiyent;© un<!sd were the ©oti^ - ^^licli cas2@i0 
^f' X^klhttiou gf ^ a .i-a^setafMi piJcclplUn reaoticm i#e»C5ii 50 vs^i^es 
aetii^l a«i> i^;X«oopyffsaiOBl<S« •i?ep»>o^ cji&Ati£^  100;»i ©i/a-feiom mviH tb.^ Either 
cjity ajtjar tisr;-si t 280 nei. mc • ooistriJiiitloii oi' oi*£i-:isac seivc^iito to 
0T,tlCf.X ik&m:lty at S80 tat^ uaMi^ul^rvjstntii ir«£i i^ iic lae j^is^s^^ ©•>••„ivvJ, 
acasiti^# l-h<s £iffi&imt ol -«» .•., ttu^et i»a0 «3^t€^. fe'ith C-»1 a cal-r^tosc 
rcjp»*'^ J^ cKt©4 fi.viJii^v>^>oiXio eltstA^f; a»e uia® X'^ mid t a e.;.iit.:-iUut'- QB 
optic^O. 6©i:.!5tty &i ©•:?56 tot 2IJ6 t|a# iSiitu v^m- %m mMrt^ct^^ xi?o£i tb© 
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P«s«e&t tltiti&n • too X « .» (9) 
tewis of 01) (it 2fiK> 8|i) in n»©©eno© of or^cmlo @oli^ f^itfi lAd awih^X 
oc-rfMgltteopysan ©id© jjeepeattT©ly, 1!h« v&Xvmi of th© pex««at •lutioa 
oalouiated far vaz^loua @oXT«xite ar© l io ted in th® l a s t evliix« of 
'fat&e X1f* 'i%« o s ^ r of elution of Clan ^^  frois tlie l;>eph'^ d«x ^^tOO 
glyooX y iMtiO / SH>lKttBlSK;l>aMf>v&paaci / j^yg!* but;m&l« 
ilpos ^ i s le XV i t i e olear t ^ t diusant i@ ij&et <iffG«tivci and 
J||g;)H»tit{iiioX io Xea&t •fl'eotiVQ in e lut iac ^Jum A froa ^>>h Mx ii«»100« 
l*ttrtli®r 0«m A» iiicsliadcss Ci^ l^OO int#r©otion app«j«ed t© IK.- © j^tialxy 
iJsM.toit©« lay «tlwie»© iiX^^l aa^ gX^a®rol» siluiXari^* tbC' difi'< r^©f30e 
in th® p«ro«ajt eXutioc of tootmd Gmi h in ptmo-- nac oi r^ropfl^na t^ Xyool 
aiifi iSi^ i s B«^jl,ii-ibXe .?&Bd w&B ifitbiii aaci^ e^irijaL'.iitfa error ©f tO -^
Qbntir7^& in theae studitie. -Sb© effeot 'i-'f a-^ropaneO., &»bat::>JwX^aa^ 
tet4t«»t«it jiQl on CcHD ,lte->i^ «'>h-^ ;«l«x latepaotiviJ ir^  nnall b«rt! ©23>"<j'ii.5efi.t9i-» 
XXy sAi'^ia'looiit • Alt!ivU£^ tlie ©ff«HJt of o:.'ga»io ©wlTeate i© dif i ' i -
ouXt to quantltati. li^ tosmc of th® biMin^ of Uoo 4 to ^a hadcx <i*10C^  
tti^ «o0ttlt6 ttno<|UlvooaXXy deoonatrated tha,% ttit^ Q& CH^Xvents aclvora^ ^Xy 
affeotea a spooifio intoTsotion bott^aen Oon A and ^epliadex v*»100« 
• • l * * ^ 
im th© orgaaio soXvcut© o«iit.4o]ni,e5l abcve ijahrait©d th® ©r>eci,-ric 
i n t e r a c t i o n betm^-eii COB A aa4 iiephjidex Q—lOO, they ar.-@ lik*-ly to h 
4@XetGffi£>u& ot feot an Qon .i«i>d< x^tr n intoradtl&n* 7hl& poaeibil i t^-
waiB oiieotetl by s t ' U ^ i i c the Tjiecinitisi Jtectotiois between Jon A ami 
2he iisXiu&noe of orgaaie eolvente isfenticne^l ?ib vi-, namely 
t,4'«Kila»an# iaM;, «tfe '^l©G« £;:iyool, propylct* ^ji^'eol^ .i.lyee-rol, urt^a, 
Ifiyt-teitrytiuil^ 2w^ropii£iol^an<l la-ifeutanol oe the? latePf^ition u£ Oofs A 
l a t h deattre.. r^^ s ir*ve«tiseated i n 2rll Irttffrr, pU 7»4, u e i i ^ t u r t - i d i -
asetrio a*. tn.^d« thts o«r-a€©tj»ation of Oon A 6r*tt dextafrtr* uee^ i a t h i s • 
stuoy w^-c thoe- trfiic^i. yi«i.d®c rmRUs^ s^s p j^o i rd ta t iu i i durinc^j tor<H>i.- 1-
t i n t i tsrat i t tn of won A ¥itli, cl®xtra.. (&e© il&* 22J• i'h©ao co»o«mtra« 
tionfc' vci'e 0»48 ^ j / u l o: Oon A an^ 1 qg /a l oi" i e s t r - n . 'Hie' t u r b i d i t y 
d©voio^.«u in px*©n«moe oi' a i.'iV'ai. or^jmio oulTc-fit in on© tk^ai* vaa 
d©t©3?niKC'd by ajeaiiuiifin^S optio?il <SC;;r-ity a t 550 »ia# 'Ae ttt3»biait^.- wao 
th«» p lo t t#a «eriir;st t h t finiO. Oi^tioejiti?atian© of the orgaiiic ewlv&nta 
i n the ineubatic'r, a i x t u r e . thm' -pmrf^mit irafeibi'^ion QX pK-oeipitiJn rea» 
otioii b^ or^.ai'i.io ociventsvao oaiauijited \im'U&£ t h r foi iovin, • eacpree;.-— 
ion , 
/ {0I .) \ 
vtiese (QiJ) jsnii (O-w)^  ir©pr®«ent th® o p t i c a l dena i t i e^ a t 350 n.;; it: t h e 
•f5>» 
i i ifeibitioa as a i'\aaoti«Ei of ifiyoeroX ociiaeeiitifatic'ii 1© de .--iatea i n 
fi0» 45A« fc'vidafitly the de&'mme l » tarfci«2ity with liior©a®liir octaoctt' 
t r a t i&n -^ f gXy«©irol i« aiaitt^t l i ^ a r * l%® i>l5*'««3Jf'"l ooao«iitratioji 
Ilfit-e^ i n Aalxle 1?1., \^ilQk .aj.eo eantgiiiic tlie sslope oi the liisesue 
eurvc' a ©i' r^it;* 43A ija the v^ms^ «tf ,>s?g:-5i:iic 0ol"v©r.t coactiitratiw-a of 
0*1 •• 1*0 i^ mi &j&tm:mixmk h^ the adtl^ c^ i^ #1' legist e<|ttarcs« 
t i l t C©.-. ^dex t r a r i pr®«ipit i i i 36*®&olJi.>ii i e ^sffeotlvei^' l£)lii«» 
bi t#d Iby 1f4«4ioxsii a© &«IB b« @««» i& f ig* 4^^ Tht pei»«»t l ah ib i ^ 
t i o n oalowa.ati>4 la^ tb© litiXp aC ®x-,t'3fe»©li>a 10 froia tfee a?«sul.tii of 
f i | |« 44 ar« ili.uji-timt#<l by «U2?ve Is of F%« 44• the i a h l b i t l o a of 
^e»«lr4t;4iEi r c a o t l a a l^ <li-,.aEaiJifc oeoeiss to be ooupera t i^e , TIse oonoer.t-
V&tion 0/ ciioaiam© ae»»®£»|K>n«!iae t o 5 ^ ta fe ib i t toa d®eu«eii frosi th« 
$)%irr« o^iaee ii>«t tv INI 0 « 1 9 ,i (a«© a,ls« ra8kl® iCfl)* Use ©iop« <;.•- tlie 
iait-iaX iiriea* ^uirtiufi t>i: th® o?Ar?« m mm ^ompv^t^^-d 'h^ %hM ©etiiuS £ 
l e a s t inqasiTc^ j^ t o 1J# 0 » 9 7 aiB'^  i s f l r e n i n l&hlM K^l^ J*4£dlar s»al#'©lB 
of the iri;;£julte on pr®«3ip;. t i n Sfeacti-.-a in nr#0t;iioe cu." urc*a {&&<- *-i^ . • 
lxnmi,r pai ' t lea u* tia© eui-ve a %fii^  oo4ip-4t@<i to be Q-^'^'i* 
j 'or a-bat,^nol Uim ooaoeat ra t ion oi" ori^i i fs aoiver^ !?©pr«N. 
esutiise' 50^ iialiib^.ti^..]ti ooiaes. ,c«it to be 0»9 '^^  oa^ the B1OX>© ^I" the 
IX-MSLr po^t ioa ^^ ih<^  omrve a to i/l*,:. 46 nn© f©«ia to be 0*25* 
JyKi -^ taHi . i aXeo i: %«rt©v:. ..ailiibitary @ff®ot vi-; the prc3li-?it%ti..B 
romotlon l»at til© eattsBt cf i n i i i b i t i oa ap ' ^a re t© It© iiffv-reiit fron 
mll^m 
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0 0.2 OM 0.6 0.8 
1 / - D I 0 X A N , M 
i4,^'Jiii^- / 4 l i'he ^ a t l Oi«c of \ ^4.- dlu,^rJi oa the Cor- jj^dcJt-
trcin j j r co ip i t i a r©,iat;l-.ii, 
0 .lio*. riiir-ti*....-4i uj. diwS,ait.' i s 3 a l 0* -K biifier, TL. l^s., *o ©aoh tuba 
were thon aMc'Ci a i'xxcc^ ooiioetitr-.tion of dijts 'a. . (1 i : t ; /al)- -he 
tuDi 4.; we-o iiicujat^. •• a t rc-.^^ tcmp©r;-;,turo i2CriS) f^r one huu.* aiit th-xi 
the aU'w-r'ofju.oc re ••{:: ttt 35ii a..,, Th'-: nerot nt i r J i ib i t io i : a t dil'r«j?eEt 
oonoer.tratl^iir oi the or\,.'u.ic Cv^vcnt vac o ,-lcul;ite . a; dcoor..be;.". 
In the ' t e x t * . 
m^flm 
eowf«op©jadiis .^: to 50>' i n h i b i t l o a (ourve b I'it:* 43B) eaae o«fe to IM 
1*8 ;; eaid the olop^ oiT the likSmus f ^ l o n oi the ourre a doteroiced Igr 
ttie swthdd of Xea£>t squares vaff 0«16 (&•« ^abXc XVI)« Llketd.se 
e th^iene a^^^l^ iAi»*0, prap,'i©ae g l y c o l , and d^pro^^m-^ol alBo had 
adv&3?€MB effect ttn Sa& ^ileactraa p3««oipit...n rec^atl&n aa ^c«m l a 
i?ioet 4 5 ^ 7 . 'jCh© Oi»aa©stirat4i>ri© of or-eanJUj ©olYeate ©©rraepojaoiai; 
to 50^ -^ inJ-ilbitl<*a as veil as nXon&Q s>i' ^he i n i t i a l li^ea:^ pcrtton of 
the oisrv©0 were deteraii icd a»d aif«^  l i s t e d i n *?at)lo KYI. it 'oa ^mule 
3CVI I t t£5 olc*rr t h a t t he r e 1« a j^^ oad o o r r c l a t l o a b«t%«ati CM 50 aed 
aXope vwi'l'aiaa 4 ) . *!tma dloatim© t a aoet efi 'eotivc «md a-pr©paiic»l i c 
ieaist is* oaaeiii,: i nh i ' a i t i oa of aars ,iMi«striii^ irit£r'-i«it.it»ii» 
^ : Jem .A idtb. ..d£jgiraii> 
aaie effect .^.1 f i v e Q»c-anld iKalveBt^ on the pj^eaipit la titr;-*-
ticm of Soaa A a^ -;!:il3a&t dextr-'s^- v*2; stttdic-a l a *lu baffssr^ pll 7#4, b^ f 
t«rb.tdi:.i©tris iaethwfi. ihc agtioeatjKAtittii a* the Oi^gaalc eo;iT0ir^s vae 
the ©rvD*:^  :ia Li »iO llBttu": i s xai>ie 'AMI* The r^^u j t s a??t- .n^apr-iieali.; 
©h .«B :?Ji i?"te« 4QA# Xlie t-xhidlfey d«© t o aoa A - dex t ra s ooiapis;-;^  
f wiTwtiari y^ aa j a e a l t o r ^ by i^acujcijai?!; a p t i o s l deaai ty a t 350 RQ* Ae 
doxtraa eol '^tlon ooataliii«^-:: ot^'eailo eolvente* ai..®o ooe t r tbu te^ to the 
©pti.a.ai dcmeity a t 350 lui and «as therefor-© aubtraotcd fro.'a the jaea-
sured o^ t ioa l densi ty a* 3l>0 a a . Iho oorreotovi ©ntle^l denait;; a t 
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*» ^* o :3 ; .„• -
•Hi s4 O 5 s o -« «^4 
» a a fn a 3 w^ 
1 r^gp-r' 
05 « C E5 O ••"•« C O-* 
,a Q i i •«-» 4 «-< 14 v \ ^ 
•3 '-J 0 •» f* E-. ^ 1 • 
>-4 £3 '3 0 M tM ?•< 0 ^ "• 
Q -H Ik's b • y\-4 
t; • -a *» a *-• • 0 
1 ^ tS t4Q<^ '^O 
«t6il» 
a io &Qlrmit& era^-ijloaU^' sisoan i » *lt;» 4©A v©re l&eiadod for oos^a r i -
ede# I t oati b« ©••n i n Flg» ^SBA tha t orga. i c aolvsnt© had ^airk«^d 
4«let€rlou© effeot on aois A * «e«trmi pre«4pii:i.i-i »«-^otiosi» b^i ie the 
•QttiValeEioe aoitft^  ptmaljas enaentir^JLly fell© ota^e in •nafe«'-ner; of ethylene 
fiiydoi, ,.,lyo©j?i>i, urea^a&d j,|ii^but£isjwl, i t !«8is a l t e red by 1,4—dto«» 
»fm» ?he obsePTe<i il.-,,lit soat ter iat^ i n pv&aane^ of 0»I8 :. dluaiar.e 
(SM 50 value l o r l^ 4"««4ioa:f>,R, »m fable x?I) VBJB vt^y ©aaiii and barely 
si0a@arai'i.e# in faa t th© o©»rr-ote<i ^movom^ic at 550 lUi even a t the 
•QUi.vai€mo*i »OIK %(ao tmyfer taore th^ya, 0»03» 2i!ie©© obeorvatKfeie euggi-e-
•ed that cf a i l the •^•mimiJS c^olveiiti: e t . id ie^ , tlic i n ldb i t o r . effect 
(if t04««4ioxciii on i<m A •• fiejctrai, fi^'&teu v-iC hiijheot* XB esmriiXiiits 
©n the ©^f®ot cjf crf-riffiic «salv«iat« on th-e iisl-Lll!iir.lsii, o: Con A • dextr-aa 
i r i teraot ioi i by actliyl oc •i>»Bitju,u.-©;>irttfwi^ idc at; w?ll a« or, th© kir«eti«s 
oi the Oflaa A • dv-artt^ a^i^  nr^elpivln, reactior^ i s 'preeeiiee of o-^cmAe 
oolveste tb€* eoiiO«ir4,ra*iuB o- dlosmJie xmmi •^tiD loi?©r uhau; 0»1C .: (via 
50 Vislue; i o vffder t o laproi^'; tb<e pTt^oi&lon of the reouct©. 
9« jf^^Qt of amaaiQ a^lvrnta ozi th© J jabiMtlaa of Qon ^ 
*lii'%;V^ x*«j/-©aiis'-envrimosid6 s;-if>eti:'ic!'il.:^ inliibit;^ Jon >• 
df'Xtrnn ta teraot- ien i n a aosjpetl t iyc faehior-* A i a tsottld .iiap-y t!i.-:t 
tbe jaoauiiaCOlMrldt-' ©oitpetee *iitU deartr'/oa I'or th« G-ia© bir-din. s i t e o 
OB Ooa A tetrai»r-n« "^ h?? aiv« o '^cr-trito ©piveiritr n 'iM.i.y 1,^ -:.«^ lio.X:-»i:i, 
e thyieae i i iyooi , ,_1^'«OT:^I, iurc"-i,anc liadiJ""^"*'--*'-*^ i«h,i.blti.'. , «:'f.,ai. ...c 
«>I4> 
«i«92* £i«or^  the »o.G;„.ite of #%, 49. Il0s«o i t ohoiad be isoto^ iha* «©n» 
<l@&tratl^ m of ty4'«»^ io:M^A vais 0*12 M Ijo^'ter^ of 0*1 @ x^^ tb@ 90{&«@ist«» 
iFc^ tl&nt' of «ytbtr o r ^ . ie &^<&XT^;ti2tis wiec' the '^nmt m tim CM $0 •^eUvmn 
xminnSL in faiao ..c¥I« 'ihm omrm for aioxaiMi s t |y |^h&?' ea«io«iiivaillo& 
i s x^p0<3te4^  «...' be 'imlov ourvc d (ti^?* 49) £3isi«c; bdk'^r 0&}»««iitr«il4QCi 
of ttm Qi^ga i« 8ol.i?^ >Bt; wll i nt^MC^ i:jr©at©r iah.ilJitl®Es# ^ | t td^d 
^mm the po^iitl©^ or tti* oa.rv?.*s t&c- f i^j oi^r;.- i« eoliresnta 4©<aw«^»d 
tlM) Istwpaatiar. «f deafferrs's with Oon A te t l ^ fo3Llot?iacr o«;4«r t ta.gU. 
B j^lcmcl > U2?en >etlK7;*.oa© giycol>;; iearjn^ , ^ i3fiK52x)3.» 
4« liaaetiip; o;' lih# ia<rtira^ioja of 0 ^ 4 vit^ dBx^Tm to 
file- Imltti-jaoe o::!.' , J ,^*oe»oX, TO«oa, ^ g£|.«4»'JE*'''^ '^if t«th.;'I©»fe 
4*;Lym>X, sad, 1,4-««tii*-*3£aK on ikm tlvm QOWSBQ oi th^ jwiieipitin awfaortioa 
Ta€ift*5«©« Q01& A fm.'- ilQSM^tm m^ i^:m^is%lQ^n& dl a fi^e^ eoooentration of 
Qmk A (a»2^ mJ^) mi'- d^tstrmi (a i^ i/saSL) i s fw Imffor^ ixl. 7»4| t.h^ -©e 
Qmim^s^rmtionii oor.iri:i»]X^nded to thelr^ ©oiMSentrmti^ iJ-: ut tlia ©qiiivaltrnce 
asottu G£ tiie |5i!e0i2»4tl.ri. titratii#;fi o^ asir© i^Xi:» 22) • At 34«7 0 Om^  A 
tal^ s^n tJith a ![J1T&» Bmj>%m.t c^ aaivsgjti eQulvrO-ciit to Oil 50 (Sable CVI) 
«Koep* i a «tyB« 01 I pi-^iosaa tJls^yt; Htm normsiitvnt ion vim^^- iouc th^j 
^ ^ p S ^ ^ * " 
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^u%» 
r ing absorb i»oe a* 550 m^ li3^«Mliatel;f' o f tos tho aficiition o^ d e x t r a : . 
fii« XN3£ult.& lire ^vVii Ixk ^-'iti* 90* u€tr« i^^'imo 3!«pr@fio&t6 the value 
ol^  eptlGiil d«iEiity oovrootec^^ fo r tlic ooiatribution o£ dcxtrac aloae l o 
pv&B0rme o£ otQimlo Bolfenttim Without oreauio solvent %tm preoirjitliD 
p#aetiun «ar> f a»te.^ ai^ tc bcoasi© iBoreacin^-?!^ ©J,oi*«r in pr<^®««oe ctf o»» 
fianle eolveatc a© wc GO i's^ 'ocs «th;fl©n« fjlyool to 1,4-d»,oxftr.» •'^ '^ J 
vaLueo o.. the isaiticO. slope© CdCOl^z/fitJ ooap-jtc-fi Uiy the ;i»th'^ ^<l of 
l«Q/ot; oquaree ea?t' l l c t s d ixi iabl© .XVIX» -She »«.'e.ii.tB o. i-'i^# 50 iiere 
analysed bj 'iic ja»t2riuti. of -Jugigesfeeia (1926) usinc f i r s t or4«r r a t * 
Of4.uatlga *.vi.  :iir©a-^ diiS«'4at.©d QS. pja^ c^ i28 •'21*® plo tso- Xu ^i^i4^^. A^* 
(Oii>^3 •<^ 3eei,;^ ; tim In Mnut^.e were ..iitalr.e'i for all ths?. f i ve ox. :anlo 
In C ^^^^t-i* At^^^^^'^t-J •®"^"* **''*^ ^«"= Xa,-^ ^ a I ;ho aior>«s , a , and 
int©r<s«:.;te f Q f ox tfor strfiX.±t l i n e s wes?o ci«i«sr;.aned &y th© a&thvu of 
Iwiot ««juar D -K'. arc llr,tc?^ tr. ^"ablo JCVXZ* -i-or a i l t;}^ orgasMo so l* 
veiite tb® oui?vo to©twe©n C '^-'•^ •''^ t-f At-^^'-'^t ^ rer-eui.; t iat- vm t-icr^a'-.toU 
l3y '-hf-' t qua t l aa i!?) ua&i**:?/- the eoii^uted valii«e jf c aaei J^  w,» -1"^® 
©sp rJU3»ritfa point-; iwir<a plaof-d or. the curv-.©. rh« i t t bet veer, the 
ei)ap..t*:-<i ajatj xAie ext.ierl&Hi%SiiX pm.txtu na© l^^deeu fj-... w«l« j5"roa the values 
of febc-' r a t e ooiiataiits i n =.ab.e AVXI i t ifi ol©{ir th^it Uoja A • dijttrm-; 
pr^oi :ltiia r«actiwr. wais alov^r i a pr«a«B0® of ori:: :jai.o evlvcnte thnji in 
I t o ab©«r;«<»» **-urth«r ^he rat© oojastar-t wae th# o a » . , witiiln es;-ex'i» ; 
f^c to l 9irtfOT^ icx* gljCf>rol, et;!,yl«ue ^;i,^rcol> aiid ure?i# riit- rat© 
OwnatfciJat 0h v^©«i &B'^ena^n&i: on the? coaot-'n'ratio© o* 1 4^-Kii.:..jEa*i aiid 
Oo-."id iK>t b« d«teKali-iC:d at diaxfuic ooisoeistratiaa equal to itD j . . 50 
val-uec (0#18 r i) . -^ t Ic-iwr diox-^me sotsot?ntr?^tIon tl'i© Con iv-dojctjfii 
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«i47ll» 
OQiftatQiit an diaastiie ooiio^ ii%»£%i£»& ft vts^® ^ mtm^mi^ of 0»05 Mii*^ and 
«»t© of v^etloxiy (d(6l})/at), &£ 0*005 0,iu« miiT^ omi be eala«LLate4 ftt 
0«t8 H o«aeoiil»!%tio» ef dioiitta«« Zt vmiXd tbsm emm that C<»i A •» <•»» 
tMB ir»;»3tiQii wae ^oisc'd doim lui- oc^rjilo oolvc'ist© and t h ^ of t M tiT« 
orgonio oolT^TBts dlox^ne was ^lost effootivc Iri d@ox«ft0i&^ tb« vste of 
She #ff£t«rt of ali>o^ «f aimil^.nu'Ci or^a&i^} solvent0 mme^ i^4^iiOMa»f 
^© pr««iiyitiR r*.-efitloa iavslviai: Con A aM t^ lyooueiB Jx TM 
1»ff«rry l»II 7«4« vax; c^Qdied in xw€tt@sie€ and ab8£»i<M» of asgonlo c s ^ 
Vd»to ssemticii^d aboim. /> fiJi©d ooaeegntratioa of Qon A (0.26 iai-Zad) 
eOBbt i:^ <M»ge& (!«7 s i^ /^ ) o&txi^npmsk^t^ to the eooliraleiioe s^ >» of tbe 
fUffiBtitativc" »tr<!N3ip.itir-. t i t r ^ t l a » i««e Fl{j« 2t) is^re tai^ tjct mal the 
turbidi ty developed 1» om houa? l a p»2ikeiao« aajLi aljeeao© of th« cEi^ j^ ni* 
eoXT i^^ to vmi mm\X%«ss&& ^ 400 iia or ?90 &a« '3ie aoarfose^ dptioal 
«^TI«» 
4lMultif 9^ 330 fits OS 400 mi nmxt ooxit€Kst®4 £t>r the oontrlbi&tioii of >^I9<M 
dO0«ffii A1OII€ in f««tt«ii«« 8»d ftbeaso® of oiTgonlo aolT€Sit0« 2!i« oorroe^ 
dd eptioaX db»]i@lt^  «a0 oo«r@2*t6d ia to |»er9<mt ixihib t ion li!^  thxs h^p 
of o^ttfttioii (10)« i3i© posoiMEit Inlilbition t^me th@n itlottod oga&afit t^o 
Sj»imi(Miisiet 00tt0€3its^tiim Q£ or^urdo @o3.Tr-^ c£* l&o ire'@uXte stisa mhoWL 
in iig* 93 emi& $4« I t OCJR be 0€@n i& fig* $? that QQ& A <• ^i^oogea 
iBtoi^aOtiuii ytma ^pms<&i.a'bX^ inhibi tor t^ 1p4«*illos£^* llh^ oonoe&tmi* 
t ion o£ 1g4^i&3ian sraquire^ twe SOf> ij^ibitiO'E voo o&LmUste^ feoa tlM 
nl td l0 ]^ ia t 01 tifce ourve on^ S ¥aei ioxxmi to be 0*33 i^ 'ilMXar iJihibi* 
%X&n of OoB .'^ jMglyocj^ fi JLnterj^ti&n Hita &beoi^ &<l vi th e^n^roX^ ure-ftg 
•tiiyXoftO ilX^oaly 4iairt^4r3. suXfo;::^ !.^ ^ ami i»!^i>ylocie (riytfiQX^ ^ e ooao^ft-' 
tratxoii® &£ %hBu& ox^anlo ©alvestrs for UO'.- luli ibit ioa i»©»© oo£2|«.rwe<i 
froa iih« aorV'^ t; ciiTtn i n X i^g* 5^ a&d 34 mkt. t h t -valooo of >^'H 90 ieeo 
euiMiia3.4e^ Ua I^ abl® SVHX* ^^ one 1M ©#@£L i n x'%« 94^0 t^ v.«t a^ 4Hxta»» 
B^^# jtfil^bist^mol aA<i 3«^>ropi^ i^ X ha-d »o oet^asurable of foot on t«to& im» 
Cl9&iiS<»n ixitevootlon* fhif> I s e lanlf ioast boo^oso ap»bntaooi vaf> ol!>» 
j^iiMa^tl^ ttffootlT^ l a itt!iibitis3t(; Ooii k «» ;^ or}h.a^ O£' v l^OO interssotioci 
ad»S Cli^ B A «• 4extri^ preolp i t l» ve MX&n* fh0 Inhibi t ion oi Qon A •• 
,;iy©o£'«n prcoiptti& reitotli^w by tt4-Nll«at"n aitppoar© to bs oooporatlTO* 
M imt^ Ttsaee in Itn ooioA^str^tlcm firoa 0*15 tS to O.^S I l&d to aboat 
fS^ S ]?edtiotlois in p£*oolpjLtatloit« m 41^0^ frofli Qli ^jQ rakm?ei iitit ttsiy^' 
jBle solv»»*# 0Mi8@d laiiibitioii of ao» /* «• {ilyoogjcju prcfolpitim if#£s»tici 
in the £oXI<^«^i^ oi?dori 
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o g -^ ^ * j 3 -^ 
.! ^ ••' r «i -' f ) 
' 5 ' . , '• > - .•*, 
• : • , - ^ • » 
x; -»•« • r^  u> 
SJf\ .• , 0 4^ ..3 1 . • 
_ o • • • • • . - ^ 
«-< i * '^j kj . -j 
,..» Q .' u ^ '-; 
w o :) .o 3 
^. t» 'i • . ; -
f-» w -H '3 -•4 O 
-174* 
^Aiio; mill 
» i1ieii« e^^m\l& eoiir^ate ©'^ i&rt«c? -tL*!?^  rjoor er ao iiitilbAtoi?y ©fi'cot. 
-Itf-
f,3^ CM?roI» 'Ttc tt!i:biti:t5? $.ii:«^  t e the lorcatlc-n ci w& A •» /'i^ 'Ovt^ er*. 
550 nr.* 2he or't-C'.l dcmrlti-- tmo eoirrcctot'', for the ecntr:.l>ut;4.Gii of 
©o.n*««jt€"<J. £p.tlat.il 4t-uA,-ife;/ f^e» thesi ]^.ottcu ae^ljjot iii^'ec^sj. ec-i*eoi;ti-* 
11« abov« t'a® xeuj," tit2?ati&ii -auffver^  . a-aaci for tlL€ louu: o;:gi-jaio •••t^ l»» 
V€n.te« i.'»t.a t t e preoinitiji tiftraitioB ouiiveci .ohe%£2 ITA i ie# 4Ba» 1»'1— 
eos;«& ixrfecorcidtlcm* wi^occol tm& eti.yieae GIC'C-JJI iniluosioec the pre-
c ip i t in tifeeatii^ *o fli© 9aia© esrtsst la'jei^ae the ©ffoot a-: urve. OK 




the equivaiei-ot. B a«; of the (juoriti tatlve preolDlt i j i t i t j r ^ t ioa of Qon i, 
QCiiiimt ovvlmmln (*'i^ .:-» 25/,w«*'«2 toi^-n i n '^ .^ i buff r , pii 7#4, In the 
sa?«©t'»oe QX^ &hi:^'.. nQ@ ox tfrgaiiio eolTeiite, riora©-!.^  j.-^lyo^'jeol, . <?th^v-.ore 
n l -eo l oscat 1,4«iiKiioX'ii, rani propylt'Ht i.:X '^-aol« *'he tu2=btdi5y |£'Tci.y-
ed l a twe a3a«>'; a h.:u,i hou.G iia^ i.^ratvrc<a by aeac-ur^xc ttic oy'tleal 
d ^ i s l t y ©ithor at 350 tiQ or 40i. a s , *'o a ,;.>firtioujL5ir or^.a: i c oo:-.v«^r,t, 
th6 obe«£Tod o i t ioal acnc-lty at 350 na or 400 xi,: ^ac ther, oorrcotcc 
fo r th« p-ee ib ic Oujiti'-ibUvioii o* the ix'aotatitt) ir, tha t oolvc-. t . '^he 
eptiocl do .Jit;, thut; c-rrx-oteti mus Ovr.'vcrteu in to poroe&t iahib-itivn 
by th t h'.In oi efiueftlwia ( l O i . ill© perc^T-t Inl-ilb^ition m^t tiioii ya t t t u 
a{ r^iJ.JiCt t;hi5 inoroa-.*:^, aojxoc^^r^j.tlon of vi,... u-ia G.j.ivositc» ^hc s^ '^ K-^ -^tc 
ae-e c^a^;'iiiioca..i4' -u ^n iJi - ! , . • SD« *iitt j^rcuipi^i?- ro:^otion wat; aa,-xil* 
*icant.i4f TcuuQi... in thr pi?c0eiioe Oi the orv;.'ifiio ^ui-Vctv^a. -b© aoiiO i^ . 
Fati^r. oi the o ua-.ic £5:jiV«:.ntD oor^ «Gp.:'.fi:..ri_ •;© 50, ii:ilUl>itiafi oi the 
ps«oiT>itiii ijegystloj-' in o<ii.ou.iatcc i'wr each 4ir,;,a.-iii ac.i'srcut i':'Oa -^ e 
rffoaite ©i ;/i,;« 55 aad th r vr-Jluefj art- l i e t c i n 'iCt--.iC' - J ^ . I t Q'.%. be 
»*«in thfit uiox-'Ui.:- wa a^ ;a-c.i; tXi&t i e t ^i £Lt\' O^n -. — ov-5l't>u...iti p rc -o i ' l -
t i B roaotJioK ii>i,ic^?etl tc' . lyocrtsi . ; jfopylcsue Giy^>l hau the le^^rt 
off cot Oi"- fehs"' «oi.: -» i^vnlbyain int©r->ctioD» l.'-o?5. wi.c ct^-^jr^^er ii^ihibi-

























N 0 I i I 9 I H N I 7o 









' C O • 
r - " •-:> 
' M ••;? \ . »:> 
^•4 -fci" V *A i 
1 ^ ' ^ . 























LTN • 4» !:.! 
• +9 I^ -H 
0 •" • *» 
-^ .. -^  0 
,) <M 
M« w $4 
pj _, , > 
1 S-< 
0 :•? 
"> i i •• • 
:? 0 .:> -: 
•^ a -J 
.-^  .^  3 * 
$4 ••'• 
,.•3 'I "y •• 
« -4 ,-j i^ 
:3 • W 
; ? . > 
:3 4^ 
a ft* •* s 
a ^ J y» 
w =*» S ) • 
i4 g ''C • 








. . H 
:- -J 1 




• ^ • 
^ rq 
-170-
• SidUiUi M, ii^MMI^mi li^i...MSUM 




iniiiwi iwww—ifiiitiiiia«iiM«ta»—alWixii • M i M M 
m4^$^m 
W9mvCL%©& in the £»diriocitlw» of anlsso croufs of tli-s -orataiR. 2h© ea -
%mtt c^ ao.7latigs-) oi' aiainrj gro«p in tine 2^<lil'i©tl vfes A wao deteroincje 
aooor<2la to I'loore an4 ,-tciiii (1954) f r aa t h e ra^Mlto cra?hiooi,2,y ohowa 
i a *"ic, 56 . Katlve 4teii A 0a!ita.^iiiisg fjeee at-ii-o gs^iif> i'^ ofve eybc^^^ii-
t t a l i j r hi.^ t^i©?J' o^ >Xomr yloXd y i t h ninla^dris tlia«i the oc^ii'ie^ 9:;;*ct©ii^ » 
in iil^ ::» 56 t^e olop© ©f tivts 1im> o1irai/;.lJt liiioo^ •":• oM -> v/as uu^ i;':' to 
oaioulaUc tlw estcirt uf 0ueo,.,a;:?lativ.ii as Iiac b#0rs ali?f.^atly doacr^ibcd 
i n the •Ssper-^-xjatal* eeoticsn* Bie vcjlaosvf "t^ fec ^lopoB oi^  fthe ilneas^ 
ouss-vee A and iJ "trnt^ d0 tera iaca by the aet..hu-d u-^ Iit^mt oquaroe ;i;i<3 
tie** 2«§5 ana 0«l4 ffc»C:CCtiVi!>iy. '2hutc %be |>«i?ovr*t ouoolij^'lati-jii in 
3©ote^ t o af'i ' lnit ahijosii-'tograpt^ uis ;>©;:had©^ 'i-^5 aoluian V.M& the 
firutcin <;lviteii S'irat v;lth :^ il btaflOF^ pli 7«4, cuiu 8mUsoniKsiiU.y ^ i t h 
©•t .'i 6lii(K>ee iii *a Di'Xfer, the: &lnti,mi p ro f i l e , c i v ^ i n *!,:• 57 mic' 
"Iwffer Q3L©iB.€', \Q\Ju.(x s^i|«e:'•#nt milaomia or ia";Qtivu saocisi; i a t ed ^oii v^j 
vti;&reao the pr^t. in tu,4ier f>e 0*. a isfeicsh ira® ebt'-ji.iS' d oy Gluti.,a v i th a 
Bpooir^'lQ ligaaii: i » c , 0«1 ^^  Qiwsi&'--i: rv r- : tested the bQiu:fi or ;\eitiv^3 
i3ii0Ol?^ir>tod p2?uteiia« 1?ti# x ^ i a t i v c r a t i o of the az* tw^  «> th© peakc 
2' a»d a ^?i6 oa .ou la t€ i t o be 0#48« V^ K^ B ahe p ro te in ija pea;^ B usie 
ei©<jt^ *0plswr«i©©ti ija ^':x ior Isuild© i n ©.02 ... *^i.©-«!:lyai.ac buffe^, pu 
Sct^sit l©a: t tm^ :,i:'oteiii iissado tdtl i rolm^^ii^e i:sjUlI4tleu or i;,766 oiid 
0*454 wire obts^incd (©m^ ijol a ©^  ^1 ; . !JBi» I t ©&OJ.ID t m t '&hc ; i c t i -
v i t i # a oi the: tv.,- &asac wore xiot ©piJrocii:ibi^ d,J^ferciit oth*;/r*iK;.Ow thoy 
woiiid have ap «ar^ <i a^  t v . ri#5t-s ra t t ier tlian ©i&t;ic bim^ i i l ; > 5J7;« 
I t ©houXd b® poiiitt'ii out tl'iat ©ucjinylatm* aon 4 hav© triuah higher 
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E L U T I ON VOL UME^ml 
**-».•-. 57t f i l l 1^ 3^  aJ'-"osi tu-:ro £iy o» uooii', ..-•-^  . vi» 
about £0C u^ .. c- '-uoc 4i<j'-I«-w.i. , i; 1: ,.1 Qi' tlv -.1 t i u i.'S.u I'f. r u-.e 
r , P'i 7# '« -.1: 0 ..•i...i. ^:v el^tt- - in ^ ..*! .;'r ..i^ t^ >,r.~ ut -.. 
r~ tc -J... y ' r^G aye '->i^ f ^^  ...: ". ;, c; r lo 
t--:l^..- i i i . VC 'C .O- in t Q'tl n l.,r;cr':' f;tH, ; 1 • < • . 
- •Ba* 
Jun •; i:. 1C, iVv> *wr, . i idc? Isi 0 ,02 .i . r io-^Myoine b u f f e r , p., <).i». 
tru-hore..*^fs l,,.<r j ix-MV- with a ^nirr8^t o: :; I_.*L cc r t a o c . ;?:;v ^ y i o 
ctc^  t i o -icicU a . .icc^vc bijcuii. i-v^vr. \ ur-cer -.©a^ . u. - i • 57i 
ij . a t r s>ooir-.^l-tioii u.i.' Jot, vk the Ci^stvr-c feai> tj-tntji a vath li c?" s^--
ia-*xi.'?.- at. •.- '('•6 ai'-.; i ^ .u: u or; ..©'";• >v'e;<r w—?5 ••oiu..j5 (ece J.i .« 59> thc-
;iu«,.v0 n,*.-,.. J «a£ i-hc. c^t^^tru. ;;.,rfVGv',.:5 -yrja c . -u'.. •- o:. -o,..a. ..a... j . ^ i -





aoodio aoMXit:; - ' x d i i t c i 0..n 4 tet iraccr* 1 •-:-
Hhioh 18 •ubstm'.tlfU^'.y io«©ip tlian t h a t of t h e chcaiorJLly ": ' -^ 
protein* .^-a«oliiia.ati;.;i2 a t ' • rove a the aquoaue o c l u M i i t y ol 
jMirix^. »uoe^_^-..-^,ii^^B anc oi: tho p o t e n t i a l f>;/atciia (^^o-., _.-..„.i 
oan roadl iy iK4«ier(:;:& o^xli.^ , ioati-jii i.- tho phtmia^/l t'.2?oup &f ty roo i t c 
r©Vi....^jLe rind e.-nn bo revereod by treatfflfe-'r.t with hjdr-^/jQrlaniiriO 
(ii4ol^dil;. and Vrdiec, iyS7>. ^ e * th© *4iclc euecioylattci: U«B A vnB 
t r e a t s 1 -^  l^^'droxs^liioliie nt pil 7#6 deac^'iatloij. a:: ty ros ine rc« 
oldiiGc t»uw.-*.v.,«, AC a rfjoult o: dv-ao.;lation o- «..v, ^jo^illea t rto-r.c 
»«sidueo the ov.tioc'JL densit., a t ZiB n,,;^  titiox'eaB©!; v-i'io'J'^a -"^ ^aLicci^ 
\9&1i* .k;vi.Y«r, zhc Plt- 'atronhorotie ti:'!bl_Lit;,' o.. the- joa^ cs,'" •frote.ji 
hndod m.x\i.n&<l t*r.altert!. (o©e f;rl b^ rlr* 5^)* It!'' r c l / j t ivc .* «3i.U.'>;y 
of thcj BMiiar- rirotciii bviiaa ^as: €l©t©r;iiii- C ti,> !>?' 0«76l vfuoh .i. tiv. 
e&i.iOy v i th i . . oxTierla u t a l $:'Tor, oe th^^t (0.7GG) dctor^jLTiOc t--^  cuocs-
iiiiri..-t©ii ^aa :» 5mt2?t:atQU t4 th hy^ros^^l'jixkiWm ^aajj^ix^i a oi" Uic t„ ru-
oine rcsitiueo o. the pjx t^-. IK ORUse?!, a 0i,',;ai. ^oa?,t m.-reaso In -iiu 
«Giti^e po'^iii-atiofi Q„ cjuo^jiivX-aon i,» QJhi^ - its ol<i=v\^ ;, i.4it.^ .ji by the 
clutX u ';--•:'••;./ . ••• 'V h;,.dri.,•l;^/iaairie t 'entt^d Son A mi the af:-.ait;; 
oolmm iotic? ^i^ji. i>9>» uer«-- the r a t i o ox the Qativ© .>z?ytviif;. ii.,.- inao-
tiivc, ae iTioaiiorud hy uht' -e >i: arc^ria.^  vato acteir..:4n: u t o toe t-«y1 rhiait 
i o tip .ri.-ai.,i[Ji., hK::h«T- t h ^ . vhat iO»4f^ , ^Ir* 37/ &bt:.dfc€c; idthvUt do-













EL U T I ON VOL UME.ml 
.SS.V.U,..-. 5yi .ir^lsAity aJ.ra^:^t;,.^r^ n u o c ^ v ^••- i it'^^l 
'!»<-• o a .• S;' ^i-•7f? ->30. 
^ItJ; ?V"rvA * -.-let; :JI: 
. i f t^ 
"«'; 5 a.^./h:;' •J'^ » .,Av:..-' J. fc-. t i i U^ 0.;.J 
i 1 :J'l •••i k 
'••-.i c ; tvi: . 
••10^ 
p«ff.:-raeu a t ful ....S, fhlD orjn be attr^butcci to the prolJU. .•.kaline 
dftsmturatlon of KuaciDi'. .-*Jo.ja .4* feliec suoalisi'Xatcd 'GOB A tm-. «'ricy-
Jlated at ^ 9.6 cuii.. oubeequaatiiy eub^cat. a t© pol^'cusr,,.laiaide et>l*.eo--
aobliit;^,'' OA G*?*-' waa obta ined, tfeic I D oojagjorabie to t he »oi, '" ijo-
^^ •'gitQlaiti.n ^iag^ctltm b<;tv>eaB ;.u«c1nv1.^en A find 
j-cJ^ D .^*:; a t •^ ^^  7»*^ - and the resu-ltc ar*; -fyfr liicsl.;,y 
chuwn in r l , 6o. i t «;m >ii. ..-v.-wi, -ia.... -«> ouvSrar' d t c i^ ht' nn t ivr 
.rotf-ia, wht: jtnt0r.,-ot.,oa oi" sueeis^'X-'-ion 4 i.tix dv^trr-^. \mc to*, -^oni:. 
to oaueo p€i?o-- t iu l* '•r©<s»lpitation« 
At pii 5^.0, ouocijngri'.itca iJoa <% oyabiucd . ..ti; dt-v^ rferDX to •;..ve rie.o 
t o aeaouraolc '•)reoi7>it.i2i roatsti u ••O.tl'touoh tti© cirtoat ol -.^ri'cipitin 
r0'TiOtl;^u 'tilth Mf^j^dHiea. Jc-n X I»JQ» .H..ch hirJ'-' • * thj?vt obt isi^.., 
•Kith the ohculor^J. .;• a:>dlfic?«3 p : v t c l n (sec' . . l e . 61 A ) • *u-i.ricr^thc 
p»««ipl ta t iot i ou-'V:.. f a r tiso sueoing'jatcjd Joa A ' " •'^^.VQla oi tis '^' v^-'ll 
doiUucu eqa.^ .^ i,^ 3BC'f. u^nc* t,u..th i i ior a c i i . de2tir;„i: o^ji-0'eni-:rati.^ii the. 
;V:^oipitatA-i; iacr^ asvc up t4^  a dext::^ ^^^ a^-nocunriitl.n o£ 1»33 a / u l , 
above tiiUi Qviio<.^nt;rati i"i th© aurvc clar-es off iseo i i i , . 61 Aj. .^ith 
native- Joa .i ca;.vrLJuEi ^.irecipi-tatiois a©.©.5<:<:. tc/ oacur r,,oar a dcxtt'an 
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m\dB» 
§m obtclnod at rul 5.0 with aot-i..^- fuii!. imaocll.i'icd Qozi A a»P d«T>io*<^ 
Jjt Ftct 6tB. .-i.U ;i.itlve OoR A the titsfatloii currr- vae qu«^itatlTcXj| 
e l a i i a r to thrtt .^u r.- lor dextr^m (»©© upper eu::'vo oi' Ft£',» 6 1 A ) . Bat 
id th Bttecinjriatod - xtent of '^^ ^oV^ i^tcsitiw* *.uosi.iiooG «ith 
lnov«a0e l a cl^^ooc^n ooii<i©r»tration n i l the va^ f i't^a 0«5 csc/sa.; to 
5«3 a;;/®!* 
The prfrnamtion obtni^ tliir tudy wao itiJJ^r ix)-.otivc Uo-
U'jpuB (.irul . ^^eosen. .^.^trxtln fs^oa lOU c oi ^o&k heoii !X"y., 
the .aauuBt 0* ^on .". io-:.lato4i hi v-:%ri.onc l>atohco mx-- in tiui ra»i..:o $•«* £| 
\iiiu:i L^. c.iici»?i."t .u.WTT (S-^*'' c ) thfifi thrit rcportccl o--,r,llor <iVl»i«!^ -l 
ami u-ol4Dtci.ji, 1967b >• vno ol tlio ;;jvOs4b.'.c roac li Ltar the ioinir p ro -
teifi jftlGld Oyulc be tiif: f.-jiot ishct oido'- pKfpf.-vra.tis.m o.i' ^aoij: bc-^ i*. -..lervi. 
mo ©oc l^wifot. i-" '-•*'-• "'•'-TJ • Xt olSk.uld be pcint©ci out tha t .:, ^ • 
wyldateiri {ij&Hhi die ao t t rc- - u A v l th UOil ao r t i c acia ac hao 
b en ^ a c ti. i^lilo otud.,;« ^ho ti*&«it,u«t«Et apr^roeiii&.iy liiosjoae d the 
tK:l^iix.li.-^y 01' '^oa ". -:- '!,<?u-. out- 6:-lt ••••oluti'. n ao ' a e be* a nvte<i cari^t;-
^ «rLrc.iiCi ut iU.. (rj7^')« Jon :* pjK''t'is.^ *ativf> miC hvOwijc.-i'uun ^;i'vh ?•>. i.!— 
plot tc iSt; DO j^-^caiea b:/ i t , ,tiX fi|. ':iratioL 'beh;s%ri,.,a»r _n BloueJ. 
i,«.20i- Ouiy.^ bat ch-x^v L...ui- oa:i;:.'(;c hetc^'orGneit,. us cIss^iXipJioreG^... 
JUi poi,/acr^,'xa;^u^ g'-^^ vhe/.-e onv aa j^e ant: osiC . a^ '^t s^i .vii:.^; .ii;.,;.3? in"-'— 
t e l a barHiD m:.-€ ae-csi. rhc f a t t^vln{i boati any src'i:^ye.:t ^h^ oJ.crsvc<. 
cubanit:: ahioii i'riti to f-.rcj tctr-^,jej? (iisi.^nsio pjsd ..^av/er, 197p;. 
Qon .. prcp-..;ratl-r. vshioli wax) hc£K-£jcjn©a\:H? v i th ro©r>eot t o LIZV £;'ive 
f lvo pi?:-.w<:.-^  baiicr t-n .o.-^uJ d^floo,'.. GiU^.i^e "> i^:iCr^ Iri^ Liid-^  gel ^^M?O~ 
tro:-hy!?ei.Xo. W^- ^U'-^ -:«'-' b„ 1;lit xr ffv-iativo cisbilu-tii<!,;„, :^ hcs< proto..n 
ixmc' oorre -luncit.u t;.j LX I< cu.ai^ vc .^ i t ; . o. ^.'t,40C'| 27,100j 19,J0(;t 
weights w- 41,40w aid lS,.iOC« *l^ € rs-^'-tCiii hjxn^ \:l%h 3^iouu,,.::X if.;i. ht 
< M k f f ^ 
ii«s« siiaJUcu? to that xfopoxrted re««]atl^ \:^ ? fesrcion and lousne (lfT9) i<» 
fllioiio4 tluit tike p:T t^«;i.ii 'oead %;ltli a a^laouXar w i ^ t of 41»40i) aXiJxt 
««l«W0tt&t tmdiiS^iaalateS aiisi^ i^0roa0 thsroe ptx^tcin kiiiu^ vlth sole* 
WiXsaB w&iS^tm 19,100, 14,100 al»i 10,000, i?©p3P€0«6t txm, «^ ^^"o-
ScfidR Em%>aaltB oi vo& .:k* flic soiemilar imiebt (27,100) Set€f.^ .iaisitiu ij* 
t h i s »ttiaf l>y i^ ouitau <ftNI,.eoyX o^uiTate poIya«F£!^ ''*iiyM«; gel ele^i^^jeoplicso-
feip -wsi© ^vm»i^-at h..t:^€jr (S*.?S) tl^aa that d^tenaiiioc- by C-ojedoja lifici icrong'^  
( 1 ^ j ) » the dlfsar^pAwiaj ii woll i»itlii,ii ^^e pvaaieO-g liai'&tJ (10:"'} ai' 
i^aDg «t a i« , l*?75«ii aM frv--;-a t'ae priiusss' ii>.Tv»«tui?e She iraXuc ocues 
ottt t c be 2S,5WB6. 2t hxm l»®«n @«gufei3t..0f:> tjiaii -She- &i'm>m. c^utjaalti. of 
Ik.a A (ssfff p . ;><! 'agr the al^mmt^ t^ i' OJJ« pcjptida bc&c* Isctweoii .^m. t13 
ig&4l w^inr t l9 (a^c *•'!{:::•• 1 ) . lio\i^ fV«?r^  I t v&Ki&XuQ i&iclciir t-.. 4,a'*A lic., 
th« e2«^ -:Vvi^ i# et' <?»«- per-'&l^ -^ * t5c»ii« KUtfrlte in tlio fosra&tl^n of t&s.'ce or 
l!**::itufi, 2A0*»560 ttii-j, ime idofitiOfX to that sep^^rte^ ea r l i e r {<iafid et 
aX*, Wi%i aaA nae 0hf';«aatcrisci' % a ohoiader seai* 291 »&• 1%G l a t -
t e r i e a oh^ji^-toriB-iiei f©attar© of p:^oto4nr. that oxm 2?©latiV9ly rloh 
i£t titrypm^mmi ife«ti.a^«n?, 19€»2)» 2hiB 4c vu-derttOiijii tiiao© Oon A t«it« 
soesfer oa»t@l»s 16 tr7:.-e«pi4n« »©sliJi3©6. Shis oa*i:eIun44 t^i m^ B\sppot:tcd 
> tJiy x'it^ rc^ tJOeiMK? «iils-:'l«n sr>€<stifji of tJ»o protein* 
•i§i-
•Hie ©ncfcil'lo i»it«;..-,,;.-4". of iJoa A v l t h 4c.,«,. ... ..ci£; rij'vc-iioa by 
t ^ fo£imt*iaa as. pr©a4 •IfeJji a^ o^ i n ( ;^Uioiite.rIoi3y*o daubie di lfu: i>^n 
9%i9ri.:mnt» Tii< ;,••-•, - . j r of the prec ip i t i s i a»o seeaii t o d^-sicad vn tht 
Biae V*. vafc poIi'Saftc of 'Kit!;,, hi,;b odteciJtiar w©lt,:fe* demUrtai (5* 
AOfOOQpOO aalt<me> tlV' arc fora<4 wae tienre-." the periphtxrO. irell© Oon-
tAir.ini; palyBa«o:-?a;;="id©« IThie o^nolucdon i e in ai::t*©c-Li«.nt with iio oafi 
OoiaBtc'in US>69'b) %'tio .b»erv©«i th© rsjeeoipitia a??c olosor to th© o-r^ntrf4 
IK? 11 v i t h 3.ott aoieoi^la-'* r i - h t dextr-ir;. ihe rX^foor-^otcin r*. •ict'; <X « i t h 
«ii©n h to furei pr©oi';4'iiito aro in t h t doUcJic dlJf \»cion ©z-.-e .^-u-iectf;?, i'hc 
pi-«eoir;itifi n.ro appef-irn to d"-^  • c^ jsci om the noXecuIat* tm .,;ht o tho •-•ro-
t e iB tm « e l l a® or. th© ,^ atu3?*-: or i t s oarboli.,-€lrate ooifrSi,;'* -it^s r<;l,:— 
t i v e l j ' lu%- siLiicouAa?' i«i=.,ht t'iyooprotciEi© C4'ia;ch ati Ofitbovjoir* B^ tSB^ OCGl^  
and ov-,dbui4iJi (43fOOO>, the pet-eipitiin aro wac eituatt^ij CA-S©- tw tibe 
een.i*rii t;c)X • .UjveTcr, ' ^ t h fib3eiK :^'e«35Q hisVin,. a aoleouia:^ v( *,:ht of 
^OyOOCf tlie pr-eoif-itix.. tvrc tmB ioui.v, ..,v.;.ij:- the peripiier^:^ ..-^^j., when 
i,;iaoo3Cj oxidase i,i,tii auieouiar taei^ ^&t ..fA'sc, Ouc W5is utfsoL, t;he psrcoi'^lijin 
lij/:!^' fliaiirs ' r©m*.*-t^ : w&r; rotintl *os? ov.,-..i '..-olf! h'-^viri r> m>lc:vuar vei« 
.:;ht o i "'••"y'!'^  ••:hi.cc'. a leo Xoi^ ut-^ c; p r e o i r i t i s i a rc iii tlie ;JLdfijw o. Liic 
eeu'vral mi& peripiw ::*ai t '-cli, :i,oe<ir<Ji.Q to th« o i a e , ov a; :;oi.O otk^uuti 
dlffufit thr-yiii± the cX fit a faistei? >?r»t' thjsa, -.i^scoD' w i^da '^f- trntl 
thus the pr®ci-'-itii, --'"c *"or» ovastiooid rhould i>-- oiosfer to the oeiitrrJl 
vel t'm.m tbe nr...C4,;titiii .-re for luOceo dxida; ' ! , ^mj of the 
rtar-jn m>uia fof *;hat von ••: E^V/ --ftv© s?©duo-.,d '.totivit^^ for the oa''>'..-t',>'d-
m t e jaoitt;. o* ov-.... Joxd» 
a«f;:2lte -y.%aLt^ •. on Cos s««i^ltfeaoohari«1o intc-acst i . and or; ;;ho 
•»l$^ 
mm^io^M m r^c- tht; oi.i«ie a© t) ..^ ©c! report'"^d e«J^ li«^ Er (Uardt^m smi utjia^^ 
t<slii, li'iTri fo»m-: ari^ Loon, 19^4) iMm^ i t w&s foimd that 'Son \ e-^eci-' 
f4«6li^ iater-acteii vdtii -fee |K>l^ '0ctfi«lMtifM<3« Ui<ii^ 2* l>aXysaooh.c;!r3.d0 
Mr*eiA., t& woa .-i cbe-rvsiS ui thi.a ^iufiy %>i%fo lA '^Cc-iTcis a© e^ t^sr/orec to 
e©s:^ s,v.Jt aoji be at..r:-b«.t€si to the iUc:!ic';j? ©scfeest QS 'taeajiaiua:; iia ...rlyoo-
is?'-'.'* tf^'i t^i.i1i une iyVvcXlmaii; iawlee»iit' «ic octiii^ per vor* A ::ul5aaiS» un 
the cthm- .Vc^ nd tuuum? i't itX» l1';/i4i 3.'©|MB^ 't©a the teiiitilaa,; ot one CJOXCM 
atti?.e;vi;r-Kt ?5iit££j fiji: vOii .'i« *th(i{ u.aa© ©toicfeioi^^:try (4 rJlS'Oonroteijai 
t OoSi ..'s. tc^rr.'.A'r) a^ •ytm^ma^. i s tlil^- r i t«^ Ime l^esi reported ay 
the"-<••:;??;:i'j SQGia© tiliali stolcai.wiaatj?y ^i ^03 /»«-^y3i>rirotc'iii iaternotioa 
^©peart'-.aoc on i?f.a^taat aoaoentraticwo (0«He I'Vi* 9&I •:i"'s^s x l i ) , t 
C€fn • exQmm or ^szt^::>n oj:o©aa iwjimi of sh© '^re^.tpitia -sit'^c^tlcci 
a^ ir^ *"-^  iom;r r-rcaipitln re;3Stli,n HEIO ^itit« «»2i:t:«oiS''Ct* 
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iicusl. both tor T:«ta»eiua ohi..; .-la© -mi: rsodHt- (jhlo:^ido# i s %;r' 
dLth i»o sand <ioidati<. i a ( 1 9 ^ b ) , w ; found t h a t petDisoi.'^:^ iuaidc WQD 
•as* e f fec t ive thorj iA^taSwi..ia okiorid© ii'. i i i i i lMtia; ; the p c o i p i t t h 
,>-^ t€s6D.-uu iudidc l>ut v-o 'c efTt o t ive th;;.. S'*-'--^ ©- -i"*" ofcaorMo i n ©-..a i^ri^ ; 
UJilbiviuEi* " r iiiihiaits-rji* imiuc-i'tet oi' stodiua alu.u.'i<l© oovj.t- nut be 
(k,!|5liaatN.^ G ^n Oon .i - v.©;!>lmdes »-»tOO cyctf-a \ti63?o the tadnuiiiic: ot Jon A 
'»o ge l %»ac ;:,../-aaa ti'„ be inorHvaseu Bii,:;^!. iOrjitly -.jr* sti e i i c th© Ow'.-- - - -
;»atlwti oi DodiifcJ ohior lde f r o a 0»2 to 2»0 H* It hcule tK eurbR,ffil3< d 
•fhat th- ...^.aiit o '^ n coxi'lc von \ - • nol;,m0,ecnaridc p r o o i - i t a t ' ftsnati: 
;jy CI ijivej:. tir/^ VvUt' tb^u in the -rt^eocnt ctsise) lac-^ r BOt rs/.r'rcccttt the 
<i<SuiJiibrl.'^. Qom^-u-or'^tl.iix a,. tlK; co:;aflcK ai:^ :^ ^hat the bir-din, cf won A 
iio 30-I oi^ ui-'^  not be a»af-.TJ»t-c a t dif<©rrr.t tir.10 ir-toir^ • ••• a?J the r*-;-* 
;tOtit -^  alu^i-'t iLRntc5i:t«,;io;u- • ^heec- 2?ef^..:.o t^'ouli; GUj-T^ irtot tsmt 
i^cat) ii^i.ii::-al Oiiito poeoibi;; cse:*t DtUtii3it;-iii i^fec effoct ort uho pui^» 
siaocf^ a^ '^lvi-:-—C«i;ii .4 ircoii-jitat,'.. i f thlB i^ . tn.ie l;hi.;a putaaci iD Iwciflo, 
cfii<j.t'i<l&j ttk/Uid ©xert tti, Im^t Lrihxbxt^..vi; e^.vot ao hr.c bt-'oa oiitti' i n 
i b l ^ stu<iv'» ^ t c . ^^tivci.,, , i t i c «uOcibiv, cUt^iouch i t (tecc uut 
ipoecr HiMx^^ t ha t up rf-^ ae^ ". ti... the aot .vat^-a rtao© dus-.-ri. uhi i,:tor«» 
feti.Ti of »*cn /* v.*th nwlyenoana'-'i'-t' is?ii..:lvc BQlt«<;';:i;,eitiivc :'>oli:ir .,!'«• 
foraotiv>ti-- vibica ar i di,»iilisi.-aeii u^ h^^lser ^i:J.t o.^4;Ctrtrsitlorie« 4.t io 
t f iat*.i? flft t<j rvo .u l the ei.«dieo of wo ORC '..;O :4Btcin (19t»7bi, ^^^ 
i;bceirv- •:. iEjat'ca -^ifcc -xi^clv-itQ'vio^ c: 4Jo» A - dcxtrex joa'^r-jt i^ith i n -
crc i^iGe lij awiiiu... -^-u 1 t e o^.iioontrr'iti^iivr le l a t i e o^^it ic oxic of the 
•19*-
19(9) aftti i*vii»ic AO expeotod to prcoi r ) i ta te «^ -ut the oaiublc vOn \ • 
dertrrsn Ooa..Xcs# ^•"urthor^Jon i\ • ii®pi» t^le7i int6raotlc<n i f liott it'ii 
ed \ff Boix© deeupimaiaif^: the r o l e o* th© polcur in te rao t iono i r vJtn '«-
pol^rr -•-'•- r i d r intfiS'aotion. 2hi.fi o noi;.-.cioji nlco Jfiade support irvia 
the i' '.-hf^ t the t\Oi;oc2iatJlon oorJL'-i;!;int :?o ^ the ti. ' . 
oharicie with -Jon >. c^ .,- -._. . ah.-iis^ ;:© aifJii-. iOEsii.tl^ vi t . . ^,„...-_ , _-.-• 
n ic atrf:rK."ih ( 0 n. .^oldnteiii, 19€?1b| r.jrfc.A?ri. ot al»^ 1^^)« 
jiidoultc '>re0©x':tecs in t h i s thtfi-:- h '^-ve atipiy c!,egior»Gt:'?e\t''-d thnt 
ijoe A •• cestr.-iii orcvoi - - i t^ rci'.at:; n In ©enoltivc to pilf tyiaiia s pre— 
ci.-itatiuSi oocuureii *.» w.c t^i r-!3Uc;e S«i»6» ^..loLlar obseEVJition^:' Ik-.Te 
i>«oc ixicc by «.o ''lie jdldt-'toiji ( 1 9 ^ b j * -tie ai'ereasic in ?rco4'_>itntiv;r 
on oh --. ir* tui t*--jt.o\- ^ii 6 0~? .'.ibcjve p«I 0 I'te^ 'CK.- i^ ^or... ....^ ' tlio nreeti'i>» 
ov -'•:" -to. <3hi-a\ :<: oi- thfe o-ot; -n aolccule p£'cv^ litia, i t c c0O'UCi:XX i. . 
SR' c?irf'..tivill^' rc!Ci;;ita-:i on ox ^ n a -» m.-i;/i3.T.oona'"ieic ocnsMcx* .^ ot** 
1';.. -.v. ii'^.ttr-JLi as a t* t:«?•:.^ r:' at pil 7»0 ?!»<; os3elusi:i.vol;y ju; d taer 
a t p i 5»0 {^*>oiu.Xii and -ai©'?^ , 1973)» I t MouXd, ^ i'ci*^?, • tc;it't-» 
iiv; to i-tGf» ir<'t •!5tic- •..ifctiir.^ .sueil Oon ->. - d e r t n m nr^'^oi-itat;i„;a , t p^ l 
5.0 ( i ce *i.:D# 2?^  rw-d 29) -'• v • — .^  to th© ps^ oloitf\-Uii..r -it 'i., 7.^ ^ 
i n tcrtf) o'. lovc^r binci^A:; 02^  ilert: -'^ ! tw ; n \ d i o e r . Jut v.u . t«:.t-
ffrv.asx' ry:.. (1^ ..^ ©^ bin lyT. a Ic^^uiaj* i#el. hS; Lrii/. ., o ©»,,# /i-iac-h,;.:. •-^  :.: -
tuv^lo:'^i>^i:i^-sL ij-;^:?- •tijr^ce ¥ i t h id' t i o 1 afiifilU;^ (¥su:i .i^nndcaa.. ^ t f^*: 
ol,f %'P(kf,) hei.cr t h r . if . c r ao IT: the r::^ t:. r of ^.ri!.-oi-dtr^.ti.jii .''Dcrn,--
oc at --ii ^tO -iii-. ?#'• Ofm rosmbi;,' h t ribut^v to h •iiy tic. Si., 
i)25r??ie iv th- u^^i*jt>»dcft;'' i:^  r* v.'tior, tinau that .i-u."' t!ic tcts'i^jf.*-
4ta^mnxi, i s t^mst lcn* If t h i s io %sm tme t^smuld eiet^et imweaae lA tli« 
Jl» i;^ o» jft«d«ztsa& lAtc'£iio1fi&ii aiMoo aiJt the tentwe^e a£ n& ^Bti*» 
f^ctt ^ tmtibotiljf v»is9$iai^ (Hasitt^ and ^oldoteln, 1977)» tbo ftr^oipitia 
vhese ©mh8o.ci|5t •is* a&d ' i ^ * r<Jxj»®«e«t eoltabi® osja prselpltafted froas 
of the Uon A»d@jct^ itt oei^ajex* iil&oe ««aie%l&»o oi' -ifi^« misas? v l th 
ilk ^eoaMes (Vaa i^iaS^olioot «$ a l . , fS^Ohf vloo£: ot itl*, 1:?77t i<oo£i» 
t«i4as «t al«y 1?rifhf »ilX laas «t aL*, 1973), tho prXaai^^ 2!>oaoti<»ii boi« 
«•«& vi^ n ^ OKI' deaE%rc^ Xaa4X2ig t« the tovtmtA,Qn of colublo ooi:t|iX«jK 
QmiXd injt h« atft^ HusK i^ in thi0 oto-il^ ttkcire tkci £@^ t^l^ r>. ^xtulii be CK»SU^ 
tMB^ oQl^ a^ter 30 sea aiflMMS' ladUlag the seaotanta* iUrt^he'r, VH^M^U . 
the Xie;ht i»oa«fee.*2jag;* Ihesrttfox'e, the protpr«»fi of th^ r c a s t l . ;^ U3> 
e^ Iti th ie atud^ t^uX^ if«p£^««nt the; seooiidor^r r&aatio^ Xftii^ii^ to thi 
forantios of wo& A «• d&xtrmi preo4p4t«lo« iilis aedar^ary r#'r.otii>i}. 
»mt be sOo^ior vltli ao& A. dlfiioar than v i th Co^ A tet;r£)iii^r» Sii£; 10 
ttiid»Ki3'td£fcd»^>xe alBoe th« r^ ,%e of' im'ftv.lce ^orsai&tiatt Idindlskt:^  to pxrvoxpU' 
tat loi i ^411 'w^ hUM^^ ^i*h Oon A tetrajaeff than *ilth the j.t?otia 
fiM^ts Oft tfe© sawunt of pr^eiFitfistc torrn^ ^tetixk:, voa A • dexl«ii» 
iataiBiiBtian in a giveii tio© Qiid at? ^Itier^p-t t^i^^s&^wsoo e&wi.©*! that 
tea^®i?atar« fr#a fOi'o mvd^ mhm90 the iiaat>0r of ©ffoetlw eolllei&nr? 
imtl tli«>»lr 8M.i^ i--l«ite zh0 psresi'-dtia reac t ion , ISi® ie<ap*si?t« i» pr^-» 
«ipitati^3ii *sr »aial»e %©«ipei?att»e abo"»© 4iS*0» eaii i a a l l ^o©lfelllt ,/ , 
to« Ei©e»ll>©fi to tbe h^at iiiai»tivatio« of aoa A. 'She h©at donmtiutatlon 
of- th« l e o t i n 4G aluo l ike ly to fee ^eer^mMfele f s - the dooseaee l a 
(Ion A • gl^Q&^n iweoipitiB r© ...«ti'jB »®portea ^ i-ofle. et o l . (1';>6Q)« 
Al^ pdJeeiiU^ tli® aotivstlon eaasgiy ^o^ tli® ^«^^ dsisataratiaa 'ot QOB, A 
»Bi»t hav® fee':m irerjf blcA as ©Oiii>ai?ed to tho a0=.-ivation ©a«ir^'f©r Son A 
«• €©xtffaa »©;rjiotloa ac tliat tlie f-i>»si©r eoiild b®eoi!ie pxr©»yaia««d oai^' at 
reia^lv^l^j? hlC^ *'*-^ ' t€<fc^»at«!r« (al>oT« 42 )# 
CfiJfe© oi' the aoet ts*«tj?®©ti»k:: oTUe^rvatioa oo %h^ %Qw^f*@ttw?^ &&poi^ 
4l«-«e of tii0 tiia© o.uj?c© of Uoa A •• Aestrsii iisteiraotlum i r th« tmuooal 
^gfcaa^etiee of in is oa l / i» '£IIQ l»ipim«ite -auKiro ^./j o«cspoe«»<i of t ^ 
©trait Ist iianG oMt-aiaag iii the tevip©ratwrf> r©i;:;.i',.«i 9*1S**U,a»(.l 1B-»37^ U 
ti»© »©i-it^ ia© wesr© 37 aad, 12 koal/ooX© rtspeetivc;-^. Iliti;''' the ratf of 
th© i®0tiB«^cjEti?ai3i iateieaetior- ^tm j^-rlseaXjr r^ duocsw in the lo i^r t^)rm 
p©isit«r« Rin*sc i»f.-» htlo^ ffll^ e* -2his ni|:;h kiBOtic ^^ix--'t9^ can orO^ be 
tateri>r<;^ted in teriei© of trnfav^tsa'abAt' 8trtJOtv.,iral alfcif^os l a iJou. A a»4/or 
6«icti?an» '^hB po«£ill>ll.ity as: the i ie rupt ioa y.- tfei© «|!tjtat®E'Bmi"^ ' stj?uo-
t»B0 of 0©» Al at** i^m^B t© bi» sea l , ©peoic^iy in Vie^ -^  of t&« •-.•;.i":d..ii0s 
•isrr-
Of iitttt (1975)9 ^*'-'» ^ ?'"•••'•=•:-..^ .t.'ulv^ a L'«adir.f, oliO'Wefi that Oon A 
•xifits priaarli^- ae diiaer at lower tea^craeu e ijelov 23**e» 2hat ^hd 
aiBsoelatioa o* Con A t^trauJ&r to dlser' laay l>c^  »ea :^>on8i;.'.€ for t.tM 
higher kiiwtio bArrl«r or the iower :..b«erved ra te for the l©ot;ir>i"d«.xt« 
mm reaotlon JUs a l » r«.'Te{2i.©t3 by oar obcioi?vati-.,:'n on the :r^r©oipitin 
wjaetion ^t p«l! 5«0 \ii«r© the ieo t la pre«iaol«.aIiti^" o ^ n t i ,£Jei' 
(;saiiS?« ,^ 1975)» 2h® »«t^tion at pH 5»0 w^^ fowy* to he • r v siov ao 
ooasji«p»ti tv the rote of the rs»aotiuis at pd 7 #4 ^er© ihe Qcedg i^iuaEiii 
fos» oi Con A i£i t«tJ?Qi£ae^ » Oitj^MBfiit-ifueattGR ntudleB (Hutrt^ 19751 
Uttct aftji axaw««let 1976) oa the csuhanlt aiocoolation of aoo A Gh.-i»<: 
thftt a;^  equilite-^iun bc-tvttoii sJ^ 'H A tctr-'iua^rr saobti duaor ex;iote<:i at 23 '^ 
a&d the »slativ« iuaouat of cxiiatr iiso:-eci£e<i to 9ft- hr loiperia^: th« 
toa^jfatu:--^© to 4**i»« 'i^ h# bar aiJ s^it the ourre bctwMwa In k v© 1/5 oooux^ 
if«d mt 18*v;, yliore \,lm am^xmt QZ dm^t: i n the- •dii .^:-«»tctr®£3er EdLxturo 
I^ ifi- --.* iKt«s?oet to r oa i l a 3&>a«-4.4iiear Mphp-.aie ,^ !jBrhc»i\«5 -.UA,-., \ 
for the .ateraativ-a o:. COB A vitfe h':\b^ hai:ioter Id-cxicy oriua (iiiac- et 
aX*p 1j79i %t)ev« the t aa t step ho^ the eazae act ivat ion ericrcy i»"'« 
12 iaoal/^oJL^'• 2hi' £slo%j i^a.-e of tho IntoKuMti^a ars-.-^are to atetrt 
belov 22®a. Ih« Tronic (noii*»llnea:i*.. sy) i» tho .irfffeeiiitts plot vaa i n t o ^ 
l«wte^ In t^ jEsae -,-f phaeo trjmoition of the lipid© o-t the acxi ae^ Sbrfmo* 
Ho'i^ 'cvae^  the f-;:.:tithat Uul© ot al» (1^79) oauld not observe eti^ f acatisiter 
iis the .naffsrheatw: ..:* he n>tatiunal ar*d :;rasclatia«?U. clfi'uaioi. 
oi i-ipici iJui«oui#& a© uB:i ta?©<l by olt^ sstj?,,,- apij^ u^'Ouiaiioe, o;t)^ ;«j»?tca 
that lixsid |*iae« traBt-itioa ai^jtit s-s^ t b© on i^tspaslsasit faotor for the 
anOi.i®iv;ms „-»»wheiiiuo plQ% tov the ijatc-raotiuia Q£ Cm A vXth bci^ = l5a.is.-
r 
- • t ^ v 
iflOiacasr olB»«rv#d %Qr i^ iole «t al« (1979) le due to tlw dieruptlon of 
quat(3ixia£ '^ oti'tiottare of iion 4« &lno& the rat€ on^ t .e extent otf 
aoiiMi£i90httri<^e « Qo& A intevaotion aro oeeentiaU^^ tli« 0000 iKitb at 
lifl ^cO £3&d pil 7*0 ihoimtiem ot JB^.^ tST^a, I)), th« Coo A diii»r 
ImtkcSfee otffiLLaisly as to$«ii£ier« Tl^ ^ia^heniiM plot fo:? tli« iatcirao* 
tlon of i:3i»£~aaedtiarid« vith &0& .4 hoD becti fotmu to he a c e ^ (i<oo]»* 
She tia@ o^wKie ol' tli€ nvoeipii ia r&<c^tiaa betiieoa Qou A dLms 
a&d 4&xtr<!m at pE 5*0 eota^ be i99Bltor<»^ at re la t ive ly hXip^r {£ovee 
fold) Q0aiO«atrt.^ %ion Q£ Coa A thmx the l@otla eoat^utsatloa ttoocl i a 
tbo s t t i ^ or Ooa A •• 4ext3*aa i a to r otloKi at pll 7*4« A% pH 5*0 thit 
t«npomtuco tei^nd^noe of tbt; rat@ ooaetaat foxr Ooa A &kmv*»d0xtxim 
ttA^Ti&tXon WEtD ao:rffial Iri '^Im t^Gpm^^iWte r@si--a 7«*97^ Cl aad could be 
dosorxbed by aa aotiT^tioa ^nt^rgy &£ about 10 kool/ueloc iiotmltc at 
|)g 5*0 6mtmm:titn%e^. the d6|>e!idfi>ao0 of ao&iV8'iia& m^'yT(^ oa Ooa i 
ooaaeatjeatifc-ii, the aotivaaioa oa©i?£^ dooroa. ^^ ti vitb laor-ooe in ih© 
leo t in oaaooatr^itloa* T^ic V0latlv.<a iNt© ueca to oalculate tho aot l* 
vatloii «S£i«riiy Oi the ^ea A •» doxtsoa oi '^^ ti-u at pill %0 a t the ieotlii 
coaWMfitratloa (0#30 u,Jnl^ uaoc iri exp^or-iaea'SCi at pii 7•4 aad a volao 
o^ 40 ^o l /o^ l c ' wo^ ' i'ou£^ Mliiah i a tho nacte tw deto-raiaM for vort .; • 
to t ro i^ r - dc'Xtr.'* l irooipitia rerictioi". below 20*0 
iioottlte oa the ia t -mot icm ot Qon A Hlth o:^QB-linkm Aesttraa 
of a i'^ uabor o^  oroaaio eciivetito o»£. 1,4'^iioaaa, ureo^ i^^lyooix;!. 

• i l^weit «;i#o^lf pr^pfl^wm c^^^ •!§ ^®®*^'^ ©iO-f^ nifi©, a«ip5epiffiol# 
aflttion i s fM fe-if£€ra?|^ pki 7»4« ^ ® oritiv© cjoisf «>rfiati •« ©f Jon A HBtfi 
i^y«»l»iia^ m^t tator^^i 1)$^  ir@lat:iV'&a^ la% &:iiimmim^iQm& gi the otig-xa.o 
45U) prnmi^miM^ M(:< t th®!;.' esarfc^^ ea|r-rioit^' of iiat^olvir^c^ VJ«^B A •» 
<l02i1sr5sn pr©«i.:^4tato, AII« aofs A •• fjlj?o©0®n ?^»©eipit4c> »©'^ «ti.jfiJ me 
alBO ®ub0%.-:iti-ii^ ir*:fltj«^»a«-'i fey %lm^.e or^r^AQ 0o3.ir«Eitc:» The acs"iC*?«i' 
too iioxatu; wae «a^^otedi^ sieet p'^t^^jt iMiibii^r of 0oc 4 • ov • •, '•: • ^  r 
pifeoipi-:-iii si«»,-^ tStioa» llo^^^vc^^ th^ (»a»©-iit»at4os of ox^m^o eoi-rente 
»ii<i0ti.,.a was ©fi^eUerslii^sr .iom-i' fos? (aaeh colirettt ttst^-.-^ %h^>. th&t 
fmm^ for ^ « pa?©«ip4tativ;o oi' th® t ^ pol^BaeiQh^j^X^i.5 !•©• dc'St"'t»ja 
«»200» 
toot t h a t the l e e t i n h i i u t o ^ tsite® per imit tas&e w0m.a 'be oa^tm^ 
Xoves ioT ovfilbi^isi .h«aa i'or fi©jrt».?« or £jiyoo^«a« Our ir&oalt© ouccjest 
t ha t l^m A tcts?:;iacj;' O-xab*.,;«© with a l a rge r*ac^ej? ol" CJI •ooce uni t <tu» 
ffing; Ooa A -» polje^joharlc© p r e s l p i t i u reaet loia . 'IMo ou .;bc?r IDQS* eal<-
ouI«tcci t o ^ 700 t o r eeacti^a;. :ind 180Q fosr .v,Ijoo£;c? . 
AtteEt^to w^x"- tx\di' t o Oij.^ Te .^'^ te sh© capaci ty s t ot'c'^jtdo ®olire»t 
t c jLaiUiiit Uic -. - •^iol^Qaodtiopi'M {or t,i^oa...£H3ttim/ p'i:=ecin. tiis i?ei-y>» 
tiv,ii with d:i«i©ot.ri.c oti-asli-JiSt aiid td th «lse4.'^C3l atroOUttSfCiC ui" th« 
o«gan40 solvent 13. lio o o r r e i a t i o n tm© io^^n?, b«t%j»i;-. Uti 50 VaJLuo a. a 
the naahftr of h^^d .^-oat:/! :^^ <y«r ©•^^ i® orgmaio ooiverttj wii 50 i:c'T>rc9«iitc 
the ofi&uot of ©v.-g.-iiio ©olveiit j*®tui3MMl t o «M>hi©ve 50;* i r ih ib l r ion of 
..;- •;••. : l^ ftCfc JjyJ^uit,njaiol htiv.iftt'v idtMSviuisI mtafecr o^ h^i.vioK-l {;.•;. 
•r •" ^^tir«lv ailt*^9&tit iBhlbitor^- t.ff«K)tc« i^ Xsi^ .arx:> there- ^o i:K?c-r 
hy&sofitri, oiui oxyt:©ii> -.. .. ^.tv^n ort^ 'ftfii© aoJvaist. l^ c d e f i a i t c rieA:iti.;> 
lMit«0«ea OM ^ of o.-g&iiio uolTttAto iW3 i.te cUoXectrlo 0'..;;:@tnrit oculc! be 
©etab-i =^5>^ ^^  • The iii - 'io oojistni^t of 1,4«4ioX'Kr*, S-^ropcuiOl, JiJfcfifc' 
but^-^ioij etlxrieac. Qlyo^l^oxiM. c lyec^ol *a© OwC^^ted froj:* the ;rubli£-h<.u 
d.-'.ta (i?isKa«>naan .^, 1960) • A mc'VC' wfti-. aramt S>'.-t mn -J.'i 50 ac i d lo l eo -
t::,i.o t5.>nst?^nt. dl„.-o«jrol and !,4«*dloitaa hs^ia^;. tdfentloai c^ielootric 
Oo«0*fWit d*i*v...; - . .^ . jUi iaai - t l^ i c t h t i l r Vailiscsso^' <^ :'i 5 0 . ^•P,.-u;vii,i::,.i 
hav i ic iocif^t d i t :.eat *iei o .©tcust Tiad th® hif h©'tst J/i 50 vra.^c, y^s 
'r^olar inlhemot-onr^ ©•L.« h;yi-ir*o£;e» hv-acle vhicu m^ 11. <;3^ to l^ i.r«rs,.i.v»-' 
ijs th« Jfv/i'aatlv^e of iitm A - |?<3lyseoel^iarid© r?.3?©oiTii.t.-.it@» arc L.....I.„-^.V. 
L 
•201 -
t o diiS'lttotrle eonat.iiit oJ t |ie ofpcUi;®, omr cbotuld have ejj-n.ot""'':! i i ^ 
o«eased ijoter iOtloa at lowm d ie ioc t r*o ooncittait. vb> f^iCt that t he 
ox t^^ aSiio aoivisatr. i a l i l b i t *.Jon A • pdyoaoci iondo p»©oipitiri r'.:rictioB 
sug^:^eeteth© i.4>ortnnoc- of B..a-|*alar intoravJtiuo liMoh w^^ ulci bo ^eoiiO:-^ 
•4 fef Oi?©(iiRi.c Ov^vc^.»S. iSs<fe aq'U«K>tiO oolatloi-o-^ diozaiie was n."^Jbaol.; 
the ol»t:SV';tioii t h a t ;-neri8UEJxa, the h^'<3i2?onbobioi.,/ o tiit ori-ao^-ai-'loo 
Uosi ;:, • Gaoeh'r.:idv ictoi'j.iOtiyn (LoontierjD e t aX«t t'i/73l 1975)« /;ii---
iJont'-s'itiuri; ...iij^.:.; fut-'thfir otip•••>,.,r-t fSQii the abee^rTaticn t h a t in-st c-i^ '.:.-,.ii,£a 
(t5*^#0|)rot©lno/ bow»c ID Ocja & «• S ^ -HTri^ ocfc ool.u.» oouid ot ba c^ut' i' 
i?ith 0 oe l f io oiiijar i*G» 0#l - '^Mtb^X oc -ix-d^msiap^Tf^jtiv-oldv, bat oouia 
be o,;aTii>t0iy o lu t (1 i-lth 50?^ ' ©sfw^caie L'-^O^-1 eoiita-iUi-tj. tht: i'K^o:ia^ 
rite iA j^jrc'v- e t -^ .JL,^  1 ' J76 | u2»:t& m*i-; J^ri^im, 1:T/9 ) • 
St^aoin,: ,;.ativn of con A imp H'trr'a^" owt In a btif fore v .;;©•;;en 
(1 ., eadltuj phoa-hu"5t-j p^ l '•6> rath&r than It. vsn u*iOuf:t"ercwl c^yiution 
a«Jv i.taf,:© oi th'" pie«>o :.jt pzQ9f.^&vii^ wae tiiat Jie pu V J^D .lai.. ,/:3. _. .^ •-^ i-« 
taiucci t o pH 7»6 tlt-^ 'wu -h-.-u'i '-h© G':iO.:;-.« l^at;^ wri rtuiat-.-si. .ui tat.^^'^t. <. 
©i.- i^^ ^!0<tatc i'Q.tutiioii v4ii-ii foas 'be^ eia ytiu. i l^; u^.tZ ';^ ;- .j,'Qj^jx\^2.'\.t^ii 
f50 't>c3rvrid .-4i 0»'^ vherc w^u .-, it: i2x.%m to im^©r v isrevc-e^LXc* d&miti.^ 
sati.w& U'ii-ufiB^ aiici . « .^.ohoi.., V/74i» Iv. rj<d<..iti-,-B, 9t/^ GUO..sxriyir.it.i^ 4. oi' 
*203«* 
Oon A -ac (aecuDui'ea bj7 xilrJb^'v.rli;. .-CvlioC (iloorc- taacl ^ t c i n , 1954) wti^ ^ 
aittiiciroci ir» aiic eto:"- i n th lo .Mtt*::^  ixc a .aliict tia.. atop aLidifioation 
lecsdiac: to the forimtiQn of 92S- ou^sslisjrl^itvitl ^ » 4 xotmv; h^ •..»iiatilimr 
Abotit 90?- OA the •stto'eia^'iated pr©?:va'^ fitX;vii n®-':'' ao t ive '^^  oboim 
fcgr i t c r e t e n t i o n ot. r^ f ..-.citjp' (*.epoGaf.i U«i^5) Ovl .ssi* *.uooiri '^lat'U'<,' 
to t ra ' . ' ^ r . i a f-.:-,ot ex-©rii^.'ataJ. Ooisdittonc iii«oh lee,-- „^  t&e p-seoir-i-
t a t i o n duTiri..:; i^terriOtiuE ot Oon A t©tr:\iS0r x?ith 6? at2»::-ii 41c auU - :ive 
r i0c to the pr«>oi-itin re.?^tiit. zi mt^e^n oyeclB.,l-<Joa :•. EUH*:' <le^v;M., 
mr exvimlt or. xiio;?i& • ji, the oonoc'»i;r':,ti n of d«?xt-."'^ .ji tvjn 0»2 u-, al 
to 3»3 i%::/i-il m;* s r«c i ; - i ta t i 11= to ... ?;liSKK? t d t h 4*0 p^^^i ox fniaoin *-
Q<ttk - —~r— • ^ui- t>a?col:>iti.,iti.o.-i v i th ^aoa •. tatra£M»r oi" -quai OL-n<S'j>-t«» 
ra-iui-i »fa3 ap-^3?oo,ai)le (c^o^ *ii.;» 60)• *^ «-" a b i l i t y ol' Son A -to i.-t*)i>» 
aot 9>'eoii-..CGi y v i th af^iJUty Ou..iaaft olMiervea ii'. t h l c ciuay &c weii 
saB the faot •th.at l^^ a::;ioO:Aiar «ex.yixt; a;;*.,ciaB'ie ai^ r.i5rfc ?!«•.!?€ iKUiia tv 
«i*i^3a .;» tcjtrcyjtr one aaooiii^/l «• UOB A v i th ©quai tiiy^:m:tm (-iK^oistie liC ot 
ai«f 1i/?7a) chov^eti t h a t the caE'bi>h./dj?ate bir»<i u GitiJ l i . ^moci:^'.!.* 
Con .' -"- nvt i ' - t . the- abeiiRoc . r preoi ' 11 t i i t i &^isk:' ^^^o- '•"-. -
0«B • - -.:* ... ixttci-iCtiai* tt..G©." OvSiditi^oD c.'^ ' tha eatrc-i-c-nt der-,oL»..ii> 
©u in i'ii:.,,.:* ^ vis^ tJv att;.2?.^ 'l>ututi 'io t.ti,v jsroe.'-.:net .v h:.. ;i net r.-.native 
0:.. .-^0 Cfii the i> o tv in u. . - .oiac nmrVv t.....:, the asca l ' - t t ion Q ool*.bic 
protfe^in - dextr • OvS-ics © due to Tor.-n.,. W*^ i.;itta?)-:ioti>hf^» :b .^ ^-..tt 
%?ill l>c rodiiO'- a B',L tra'iti.-iliy by l!.jtKir..R he pA fz.....i •:.. 1,' to 7. 
5«0« iVsat o.i©otro-c t.-i;tia ix-, ..tloiofc wm nri::-^2*j.i7 reia:>.r*s,-bic To.- the 
•OOJw 
XsbOk of pe©cipita^- :urlis. tho iutocacrtl . a of deirSrci:- v l t h auooicj l-
Ocn A io o loar frois the fii,,,;®!^leant csuocic^'l «• Oo& A - des t r ac p,*?cci» 
pttatil-.a 0* n.,. 5»0» ,=^ ©t.u>-iiii<., noeaol t l t ' ,*ation bG-ha -^iux..*^ Uon A <licj«r 
a t p^ i 5»0 votac; .-voGt^ ciJo 7 net pO: i t - v e ob-vt'^^s tL-'-.ereae therx? %«oiiit'. 
aoti-ri aioae i c ^ i)^rta;.^t. fu the i i i h ib i t i un o l Uit* prfcuitiifciii re^au-
t i - r . .;iiO t^ ULia os^-e-Jt approOiribuLy s-cuuocu ]>rc«sir>i.triit;i.ni a t TV; 5 v t th 
3tw»iaiyi-con A ocv Qo..'(sxnd t o 'Jon -* d i u e r . 'j^c CiCtttjil retauite iul— 
fiil teu tkxi© eaci/t^ ot t i v . tyii. tlit. |'t**.-^i»i.taticir. it . . i;;-.Cv:i^ ., 1 •• --ois .., 
iftjis iouiuiv •!5io bt ximB tiuoi , :,L.,r e- t h a t obeorvca ^ i t h «ioa .-i dlijo*.* at 
{uuBodlf let: Con A at a , iv ii pil ant,': Iwalc o'irt-'ia{:-:-b ami He oalouj, t ec 




2 ^ & 
1 • • •'••' •'•"•'• 
1 •»• Xffl 
(11) 
vhore ^ i e t h e ne^ oliarts® on the p ro te in lajltoulc^j £ iis the tiect-i-^o— 
silo i3ha-£iO (4#8 z ICT ©ou),j i; iD di«:-i€H3trlc ocai.'triSis ctX Winter 
o, . : i «• 
. -3 t«34it liil i« equr^ L to .'>2«>XlC 0% x if:; th& iiobyo 4>.uo^ .eJL y>.;;jf fitter 
X • 
8A 




«hA3*@ Ji it; iiVw acro*o ftacjto* r (6,0225 x 10 ' ' ) , Is i s ikj l tsoan'o oonn-
toat (1,30 « 1<r' en , d©g*'), i' i s tlic %0is^©ratas« l a \ liu. ^ ^ 
lonio stx'otititli* At pH 7•4, ionic strength l»0, iih«r« ii© preoipi .aUoo 
nee obct^ '^ rTC'c" ^itli c^taoaia^l «• ooa A and dextn:^, tbe Cileotro&tatl* 
twt» Gims^"^ o£ *^h)i- Biioaia^-JLata^ pm>tei& vau o xauXalted V e^uatlcm 
( I I ) to ^ «>5. eal/cx>ie io«« Xalilo M)» ^ ii the athm: h/miA ttM «Ieet«» 
eostatio tv^ onetsG^ o tbi^ ^ £b>4ifida pxrotcin «A@ da;^ ^ «i^ 7«t i;oal/a»Ie 
a t pil 5«0 «iMts» &li>4ul'ica3st CSoa A • «ifii;ti*ian piwoip-ltation oe«arred. 
'^c reiftiiozs x^ hy 'ho rrtjoipitii; ro^ot.. ...n ^i-th Qoa * fiiiiifcr at pii 5»0 V^AB 
ha..|j«r tiiaii ttitt^ oi3 .:J.n' •; •'±%h Ouo ,;^ii .^l«tcu sJoa A a^ pU 5«0 (e«© *.i^  • 
61) i s th;%t el©ot!?..ettii;i« s-.r.^^situ:.. -.ith tiie jau'-iifi^ ...,., iootiJi v^miti 
be hl.'lieiff than •• i th -oziJA'djSltsd ;->.-et*t€ijti« SSie p2^-oi,;:itatioa jr^^'adtioa 
vo'-^m C" ft^rther r^ j^ dtscya at pii 2»1 t*it®re t.fo« cl^otrijetafeio fr©@ ©u€'J•^ :J 
of the p:s»otC!lr» r^ :.: f'Oulfc viswid tm+3t i.iaal/ESoI'S (oe© 'ia-le .%-.)• At p:* 
2»l ac :^ s?eoi. ltr,ti^,r* iyjtt^en ;k>» A aD=.:. deaetr-^a «a« oha ^ Ted undej* th«« 
oce^aitiox^e iif es:'- lij^ite d^&n'i'tj-d in -''i^ "» 61» IdeBtiaal evr^.ur;icBs::. 
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Si si<t tn^ 
^ " ^ 0 ^ m 
mFm&uMQm 
ignMAt ^•^•^*9 9fi4 ^ d a t c i a , X*j» Cf9^a)» Bioohiiiu Biopbye* 
Agvamat J»*B*li«^  fU34 tloldo^cia, X»4r« (19^1»)« Bloohia* Biophjra. 
A*. M02i4i3r9e« l>«t ^^ 33^  BaBlHukimt^  B«E« (IS^9)» Sio«iie£i« 
Bioplisrs* MB* aofc im« 52, 750-756, 
OksieA, w»,mA imti^vMlxi^ k* (l9T<)t Bioot^cdetvy ^ 5160«$175« 
BloetiiA* Blopbyo* mto. ZLJU 57ft*587« 
Al.t«rp a*^ »*, tmii i^eiii;iiuso&y J«A» (1974)y Biof^&efalctsy |J|^ 
405iM049» 
^»» #•, MelooEi, a*M«. l&X«r» «i«. oxiS ^jc^xig. 0, ( 1 ^ 2 ) . 
^ , «)• Xi&n&ol, J , 23>*255^ 
iWMsit ^•^•t <^ t^  s^ oliiiniAdlBy A* (19^5)» ZfiTiiSBolOi y £|i« 577«385« 
fiwsaai^its^ J , . Jiosmfckldg ;i^ ,« and E4>QSim. L>« U974a)> ^* Bl^« 
B—gtfagggf a«. &omfeXd, ^t. ini4 K/>oh«a. u« (19741i). ^* Biol, 
Barber, S#M^ aiui 6^V<rac. 4***. (1975)* Can, 4 , Bioohea, S3^ 
57I-579. 
BaMeOy &*^,, a^d a^sey* &*Jl« (I9f77)# ^* Biol, C^ea, gf>y 57«^« 
• 2 C f r * 
f^ i»\i», mtmnf &•»«, ^r«. fm& Mtlmny 0«il* (1071)* 
•^•IiaSn, a . f i ( m l ) , at Biol; Ohml a 5 a n 5 t 5 ^ 5 « 4 . 
Btafetwr, ^v'e*. ii«tl&B, a«^,, i?s«. aumHa^iaa, BaA«« aiis^  WMXmm^ 
>, %i9m iihafe^. 4l«A«. Qsad v^ld^eiA, X««l« (1974)» «!• Bid2.« 
g f*?*, ^«irplce. i^^Qmm Bauer* ««D« (1977), ^iMtl 
ilfhsrsiol* ia» 4d«-49f« 
lio4^iA« i^ «a*, €i«4 .liroela, ii«A« (1971), o^3.6 l ^ i a s 
Enrbov/ifSi)* QmRt» Biol* 2i» £ 5 > ^ 1 * 
Bel6t, li^*m ^yoel&art, i^ *#», i^iolmi»l£:« ii«l«»y a&a .CLvlnf. C»ii-* (197t)» Bl0e)i«tt« M.OfpbyBm Jits* v92!Kiim« 24« 209*»2f4» 
Bosiiottffi, ii», Uu?iie^tl^ ,A^ «, ana mxmm&o^ a* (ItlTOt '^ ^> **« 
l«EV0%Qi»olty a*, and ite«tiaM>(»&, B* (tSiie), linr* il» Bia^e»« 
IflDL* «7-71. — f t 
Jdoneh, V«^ «« aita iloCdsncIl. H.IU (197^), P£QO« lat* \o&d« «^1« 
Q#^*A* 
Bo/dp ¥«a«^aad Eee^ra, ii,f!, (1949), »^ iJKiimoX, | ^ 2^ ^^ « 
amftfox-d* &•!!• (1S76)* j9fi«iX» Bio«liaft* £g# 248-^34* 
a»ai34ta. ^ . i i . , IwilvorroK.- E*;^*, a»£ B3?imsiaii, li* (1975), 
Bli:)eh0sid0try j[£p 4953«49^?« 
Broi^i?.^ a«£'* (1S79), lsi.NJ'Otieia« Bio|iliyii» utrc *^ acNa^uu* JQ|^  117«>122« 
(1573), Biy«l ieai«l j fy J ^ 4448i4457. 
(19755* .draii* i^i^. iled. Biol . \f* J5 (aoaomio^rnliJi 4) 
lFX«ni»a Ps?t.&o, ii«ir toxic)* 
Hed* Biol* V« 5$ laoaiea&avaXl& 4) w* -^S^^M* J^* 1^ 
Ofec»«^ury,X»£:•,.-ibti ;^i»s,A«E« (Kleiafiia .p»e©6. Hew ITos^)* 
S-»#. UU ar«*«Jr- C###, mA KomiSt ^•^^ HOT), Mt>0hmAai%t9 
iJmtla, SW» (1964), iWa* ^•I» ^a«J« ^ ^ » JUI* 404*1.27# 
i)MKi« 3 , 1 , , jsi^ iiomv^ 8.H. <I9T3), Bioohiia, aiopfej/»# .^.ata 
» « . M.. ^& .*LiL»»ak, J)«A. H O T ) , ii. B4^» Cfe«». i U # 5444-
J449. 
itoyle. a.4», iil«»>oJLa«»tt. «i«i«.ti ^ ^ » ^•^*» '^^ ^^'''^* ^^'^ ^•^^^» 
fi»l». i i ^ . , i ' iU*, ^ . i * , « ^ «oo4al««, B.®, ( I f«e ) , O^hoto^ilv* 
iJoyie, ii«*ii,, m^ iioHoXts, e.ii., (I9«8), i-i^« '^^ 2 , S4I«84€. 
i»yl®. a»^. , mummonu ii»L^ 5i»^, a.D», a»A «a«ii, H*I^. (1Srr5), 
«209» 
£d«liitiiii, a»ll»» ai«niAt!;^ i£ia» B«A»p muSiOM a«ii«^ ^r^^Bot^ar^ i3«'«'*« 
Wa3idaL» i^^** ond l^ aBf. J*I«« (1972), Froe* Hat* aos^* 
Biilfiwn, a«ll»c ond HUlctte. o*i« (19tl)» P3?oe« Bat* maA* 
Hi, oJ.A. i ^ a456-a«40. 
IJgtiMtfu (^ •^ ^^Q>^ ^ea^t ^v^* (1078)* <?• Biol* OHoo* J^Q^ 
fiiitfbMiiES, ^v. ^t&ek. T*!.*. aad w^Uofih, D»i all* Cl^TD^ 
JMUft, 0*9 mA ait;i«^t0ti, ¥• (1927)» »• B i a * Ohea* 2 1 , 
aol40t6in« 1*«»* (1979)* ^tvan* i ^ * iiod* MoX* V*$9 (OoBOaiMerQliA \ ) , 
pp«99«5!(* M* tor iSioif^tte^y f»li.*jaQ4 tt^eiee, A*i^ * 
iiXoauia vse@», liow ¥ork)* 
OoXdateln, I««*. liolloraaay v*i>«^  r^&d l^oieridKy ^sii* (I96$a), 
Biodliiii* aimhya^ m%& SB^ 60-7 6* 
0«ldt3«oi]&, X*w*. !k>llo«&:m« '^ cB.*, ani ;^mlth, B*B* (19^b) , 
&old&t9Uk^ !*«!•, lyor, u*B*, .'QdtU, E*!:;*^ tiiiid ^ , L,i«* (1967). 
Biooiieisletis!^ jg, 2375»^7n* 
Ooldeteitty X»«%, rmd msald, A* (1970), J* Bact^rloX* IQ3. 
42a«48$* ^ ^ 
OeXdet^in, Z*«i*, ^oscts, i^*i>*, £io, l.#L*. y^ad trnk^^ I* (19€@), 
43Mni* Blo i^iGa* Biopiiyts* fjiflfy 707«794* 
&«3Ld0«ei&, I .J*, g«ioh©rt, 0*11*, ani iUof^M, %• (197^), 
4aa* ii«ir* .%».:^ d* usi* '^s^ .^  289«299« 
aoldeteiu. X»«^ «, E«ioh«vt, a«i^, M-Oalsi, A*, ;md 0o?is, i'*A*»* (1973), tllodhiia* Blopitye* %^8ta ^17^ 5O0ii>5Oit* 
0oldfit«in, X*il*, OJQd ^o, h^h* (1965), ircli* liocliea* Blonrtye. 
111^ 407-^14. 
•^cu 
Ooiaorlf a« (199S)» «l®ttio6o iacgrci&l* X# f?9-l4lS« 
O^raon, vi.A*, mA toiaam, htSLm (1979)i «^ * Bio l . i.mMb ? ^ T ^ 9 9 ^ 
I937» 
anO), l>«ii«f and UhaAha, Jl*C« (1979)* M o ^ e n i e t i y ifi« 978a-978C« 
(^ saSTy ii«4/«« aaa ^lev, i^*ii« (1979^, «• Blol« Ohosu ^Gy 7547«795t* 
auEitl^r^ ^.lU^ 'x^ ni'i^ y *^ *-^ «i fetl&arc ,^ I«^ a\miii^:ho% B*A«|, find 
li4cl£iaii« '^•a* (197$i« ^roo* Mat* A0a4* i<9i« U«SS»A* 
iMmfeneg^r, ci»^«|^aad aoldsteiit^ B«i;« (1979)f i^sviroii* HIQO^  
liordoan* l^#i*., uiia .'Onow-irth- 0.f# (1975). Bioolieaiotry 12-
4442-4448. 
liardofm* k. ir , , asu! ikinsvoirth^ C«£« (1976). Bloohoaiotry JLSki 
1120»lf28« 
BttVdaan. &»i««. tma uoldcteiJiy X«^ « (1977)^ *.Sh« e tnwturo 
and c ie t iv i^ oi oono jn .V{^ i.]Q A** in 'iacmaoehvixletx^ 
of iToteisM' Vol* 2. m>* 37>*416, 4* Iqr Atoaei, *i«^ « 
•^^^attd yK^ .tlo%ttijoky X«<^ « (1970)|| ^D?« 43* BioohoQ* 
•2H-
G* ^m^** aiUI aol40teiiu I«4« (1972)» Bioohin. Bionhye* 
HtiUM, £*iS* (I960), Boll* i>a<:* Olila. Biol* i^p IS0f*l98$* 
Eofaeet £«^ '* (19i<l)» i^ .?:^ i&u Bo BofoiM % 49 '^«45$« 
a*idelbexiw?, ri* (t999)t '^^^^» ^^^» Zkt ?2>*347« 
B»lA«ulbevg®r. i^. and £.GXkdiau i\U* (t9?9), 4* I^xptl* ^B4* j|2^ 6 f^7«-720, 
Bof. E«I*i SiwSf <^ *i'»y «8nr^a» «**I*f ^ ^ B3raB£% a^t)9ry £.«i>« 
l m 5 ) , "ottroblolo, s' Su 347-35^. 
Hd^^^. v«. nt^6aifweo. C2., and Koo^urck, a, (tS^6), Bioohlm* 
IhwiBhcTB&n*^ 4l«y BflAer, E«, oad Booli, jU«A« (t97t)t £*HB& I^tto, 
Quety M« (1S79)f i^oxm <!• Blooliism. j j | , 627<-632» 
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